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The sources of oO ae utilized in preparing the 1920 summary of 
fruit diseases were as follows 

Lo? Reports of. state euiinbeutrars whose names appear on the opposite 
page. No reports on fruit discascs were received from Colorado, Florida, Louisi- 
ana, Maine, Montana, Nevada, Porto Rico, South Carolina, nor Utah. 

2. Special reports of pathologists in the Bureau of Plant Industry and 
elsewhere. Among those who furnished valuable information may be mentioned 
C. lL. Shear, Charles Brooks, D. F. Fisher, H. Atherton Lee, B. T. Galloway, and 
J. W. Roberts. 
4. . Reports of inspectors of the Bureau of Markets. g 
from their certificates of inspection were arranged in a ps FE 
possible. 

4. Miscellaneous reports and records of the Plant Disease Survey. 
Articles from recent publications were used when these related to conditions. in 
1920. . 


The data secured 
orm when 
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Whenever possible the subject matter was treated under the following heads: 


Geographic distribution and reiative prevalence. 
Nature of injury. 

Dates of first appearance. 

Relation of weather to: prevalence. 

Varietal susceptibility. 

Control. 


e 
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It was not possible to use this arrangement in all cases either because 
the heading did not apply to the disease under consideration or the information 
was not available from reports received. 

General summaries of certain diseases were attempted in conformity with 
the plan of 1319. It is hoped that this plan may be followed more extensively 
in the future so that all the records which have accumulated in past years in 
the files of the Plant Disease Survey may be made available to workers through- 
out the country. 

Crop production statistics were taken from the Monthly Crov Reporter 
Vol. 6, December 1920, of the Eureau of Crop Estimates. No attempt was made to 
give detailed losses in most instances since these will soon appear in tabular 
form as Plant Disease Bulletin Supplement 18. In those cases where lcsses were 
estimated, the basis for determining the loss was that followed in Supplement 
12, i.e., the actual production is taken ac 100% minus the sum of percentage 

of loss from all diseases of the crop in question. 

Some alterations of the estimates submitted’ by the collaborators were 
deemed necessary in certain cases. Changes were avoided whenever possible but 
in some cases it was evident that differences between adjoining states, for 
example, were too great to be attributed to different environmental or cultural 
Conditions. It was also evident in some few cases that collaborators made their 
estimates on the losses observed in neglected orchards or in a section of the 
state where the disease was most severe without taking the total crop into 
-consideration. The effort has been to smooth out the inconsistencies as far 
as possible, with the least disturbance to the collaborators’ figures. The 
figures in all cases are thought to be conservative. 

It is hoped that in 1921 some more definite methods of estimating actual 


losses from some of our more common diseases may be suggested by the collabora- 
tors. 


General Statement Concerning Reports on 
Weather Conditions by the Collaborators 


The information from the collaborators concerning weather relations 
was rather meager in 1920. From our own experience in making out the reports 
in past years it is thought that this is largely due to the fact that by the 

_ time the collaborator summarizes hie report in the winter he has only a vague 
recollection of the weather conditions during the growing season, or his 
otservations on weather conditions have been quite lecal. The fallewing sug- 
gestions may, therefore, be of value to those who wish to keep in touch with 
the weather conditions in their respective statas. 

The Weather Bureau issues two publications wh 1 be obtained by the 
collaborators and which will give them detailed data on weather conditions. 
These are: | 

1. Climatological data.” This is a monthly summary of weather conditions 
in each state, with the exception of some of the New England States which are 
grouped, and Delaware and Maryland, which have a single report. Daily temper- 
ature and precipitation records from a large numter of stations in each state 


are given. These may be obtained from the weather Lurcau headquarters of 
the respective states, and usuaily appear within two or three weeks after the 
month for which the records are made. 

2. National weather and crop and snow and ice bulletin. This gives a 
weéxly summary of weather conditions throughout the country and is especially 
veluable on account of the maps which give the precipitation and temperature 
Pecoras ior the week for the envire country. Telegraphic reports from each 
state weather station ars included, thus presenting a weekly summary of the 
Weather conditions by states. This may be ottained by writing to the Weather 
Bureau at Washington. 

It takes only a few minutes to look over these weather reports when making 
out the disease summaries and exact and complete information is there presented 
for all portions of the state and country. 


‘ 


DISEASES OF POM’ FRUITS 


a 


APPLE 


Scab caused by Verturia inaequalis (Cke.) Wint. 

As usual scab was generally prevalent throughcut the apple growing 
region of the United States. As commared with former years, it was more serious 
than the average year but probably caused less general damage than in 1919. In 
the New England States scab was. slightly more serious, while in New York and 
Pennsylvania it was less severe than in 1919. Along the Uoastal Plein of the 
South Atlantic States very little loss occurred, while in the Appalechian region 
south of Pennsylvania the loss was even more severe than in 1919 when it was 
much worse than the average. ‘Dry weather following the blooming period was 
unfavorable for scab development in the Great Lakes region, especially in New 
York, Michigan and Wisconsin, tut a wet summer favored a late infection in some 
of these ctates.. An unusually cold, wet early spring in the Ohio and Upper 
Mississippi Valleys resulted in a heavy initial infection, especiaily in Ohio, 
Indiana and Illinois. This, combined with other factors, caused a heavy 
dropping of blossoms and young fruit. In the Gulf States the damage from scab 
Was about average, while in tne North Central States west of the Mississipoi 
River the loss was somewhat greater than in 1919. 

The estimated percentage loess from scab in 1920 was 5.6% as compared with 
3.9% in 1919. The loess to the total crop was about 16,259,000 bushels in 1920 
as compared with 6,544,900 tushels in 1919. er 

The loss in the Northwest was not very great. owing to the fact that 
little scab was present in the commercial apple section of Washington, but the 
losses in western Oregon, especially in tné Willeme+te Valley, were heavy for 
that section. 


Fig. 1. Estimated percentage loss from steak in the United States 1920. 
Table 1. Losses from scat caused by Venturia inaequalis during calendar 
year 1920, as shown by examination of cars at destination by inspectors of the 


Bureau of Markets. 


Origin : Percentage of :Remarks as to :: Origin : Percentage of : Remarks as to 


of PL  SCAD jaa | mn SOnTOuUShESs Or ne of : scab : seriousness of 
shipment:No.cars:Percent: __—_—sscab :: shipment: No. cars: Percent: scab 
; ° ;Quite serious. :: : ' - :Some badly 
Canada ei 12 tb arhlby sain wliGar :: Oregon : 5 : 3-38 :scabbed apples 
HO ae Seal hs 2 :Associated  :: Pa. 2 ud! Lee hes 
: : :With blotch :: Unknown: 4+ : 6-25 : Estimates anciuas 
IVE aly oN). Ue signin pa AO De : : :other blemishes 
Md. slo 20 ; a3) Vas g oa : | 
Mass. Bh Ue aes 18 ; Associated with:: Wash. 2 Lowe®) s 
a 3 :other blemishes: W. Va. disp ys 45 :Velvety scab 
NG) oe ee Sere sn NG so Na Shai : : (Sooty fungus ?) 
N.Y. Ee ens er asieeline eS aia : : : 
oe :clude other 
SR pblemishes | ..t¢) 3 ts eee 


{Ley #2 LG eee aN cae 60 Total number of cars inspected.......... . 3304 
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Prevalence of scebt is EEpOU ue sd as: followe ty the collakorators from the 
flowth Atlantic States: Vermont (Lutman)=— tome infection locally on all suscep- 
table. varieties; aroma Gf al Lats ittie more then formal. Mew, Hampshire (Butler)- 
‘Worse than average, Causing considerable demage to susceptitle varieties. Mass- 
.achusetts (Qsmun)- - Very akundant threughout the state on susceptible varieties; 
worse than last: year. and wore ‘than average. Cormecticut (Clinton)- A little 


-:worse than last.year and more than average. New York (Chupp)- Not as severe 


4 
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sas last year and less than average; more important later in the season. Most 


‘injury in the Lake Ontario region. New Jersey (Cook)~- Ylidely. distributed but in 


‘most cases not sevére; less than last year. Pennsylvania (Thurston)- Less than 


last. years; moet. important on commercial orchards in:ithe South. 

| eR gta Damiaiorancne fron the South Atlantic States report as follows on the 
relative prevalence of scab: Delaware (Mann)- Quite severe on susceptible 
varieties Sigtiey:))< laryland rep ported m more, than uswal; "Sceab: has»;been on: the 
increase for two years’. “Virginii nia (Fromme )- The pommenerel crop ag a whole is 


‘yery- much Ettter’ than last y year; scak is.very severe, however,.in home orchards 


and.those which did not receive proper. spraying; less than last -year but more 


than. the average.: West Virginia (Giddings)-. More than last. year and much worse 


os: 


-- than average: North Carol lina::(Jehle)- More than last year; prevalent. and severe 


at elevations above 2000 feet: » : 4 : : 

In the South Central States. the dicease was severe in the ispalvetetit oad 
regions of Kentucky and Tennegsses, extending into:northern Alabama. Tennessee 
(Hssary)+ Unusually atundant this year. -(Hesler)- Scab worse than average. 


'; Pedicel: infection of the: fruit has been‘heavy this year. Alebama (Thiel)- 


Be 
e} 


Present throughout the state; losses from 2-5% in the northern part. Texas 


--(Tabenhaus)- No. scab in state. Arkansas (blliott)- Severe on unsprayed fruit, 


‘less severe than averake: . (Ll. Pierce)— Practically no scab on fruit in. well 
eorae’ orchards of Renton and Washington Counties. : 
' “In the’ North Central: States east of the Mississippi eatowids esvecially 


ne seettu: owing to an Uunwsually cold, wet spring dursiny the cluster bud stage. 
, Later a dry period in- the northern tier of states checked the disease to some 


extent. Ohio (Sélby)-'Has been very general and sévere on both fruit and 
foliage; probably most severe epidemic since 1916. Indiana (Gardner)- Worse 
“than last year in south half of state; very light: in northeast corner of the 
state. where it is usually most S22 Tllinois (Anderson)- Worse than last 
year and more than average. Esvecially bad in central and western part of 
state. ‘Heavy drop cf Llossoms:and small fruit due to carly infection. 
Michigan ‘(Ccons)~ Less scat mae usual; ‘to be-aecountéd for. ty. drought for one 
‘month following blossoming time (July 1). Epidemic in nerthern half of Lower 


Peninsula. -No:first class apples in ordinary, peorly cared for orchards of 


northern cotinties; southern eimiaicaulehs excellent, sprayed or:not’ (final report). 
Towa (Mélhus)~'Less than in 1919. ‘Wisconsin (Vaighan)- Less than last year 
and less.than average. Hot, dry Men oner while leaves. wereSforming: and fruit 
“setting. “Minnesota reported more scat than i poets le important in 
the southern half of the state. :* 

The collatorators frofa-the North Gentvn States weet of the Mississippi 
River report as follows: -Minnescta (Léach)=.Severe local.epidemics are common; 


‘some orchards are very heavily ly infected. . North: Dakota (Ldélley)- Not observed 


“in the state. “South Dakota (\ichel)-+"Quite.common; especially good year for 


development of scab. Nebraska (Goss)~ Present in the usual amount, not 
serious. Karisas (Ielehers)~"C A as an ee peels orchards; will cause 10% 
_ damage é Pa 

» Hew bobs have ieee Rs dves ‘phon the iol Labiwe-vors in ene ‘cise 


‘"Such as have-becri received indicate!a light:loss to the commercial crop. Idaho . 


(Hungerford)- More than last year; in north Idaho only. Washington (Heald and 


5 ae ia 
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timely and thorough spraying. In many of the commercial orchards 50% of the | 


e. 


Dana)~ Slight reduction since scab is absent from the commercial apple sections 
of the state. Oregon (Barss)- Much worse than last year; sericus in western 
Oregon, especially in the Willamette Valley, where eos young orchards are just 
coming into tearing and where the growers have not yet learned the habit of 


crop will be culls. California (Smith)- Slightly under normal. 

The following additional reports have been received: Nevada (Lantz)- 
Not known to be present in the state. ae (Learn)- Just one report so far 
this year (July 1)-. Mississippi (Neal)- One report from Pentotoe County. 
Georgia (lMeClintock)- Gione ebcsnted to ee (July 7). Menitoba (Bisby)—- A 
small amount of scab occurred on leaves and fruit of apples at Winnipeg. 
Spraying has not been practiced and scab was not serious enough to warrant it. 


Relation of Weather ponds Wows to: Scab Infection. 


_ A systematic attempt to correlate weather conditions with the amount of 
scab throughout the country. would be of great value to those interested in the 
disease. Unfortunately, the reports from the collaborators were not compiete 
enough. in this particular to form a basis for summarizing. The climatological 
data for the important apple-growing states as furnished by the weather Bureau 
were Carefully examined. with the hope that. these, in conjunction with those 
furnished by the-state collatorators, would furnish the desired information. 
some difficulty was experienced on account of the fact that scab infection may 
take place over.a comparatively long period, and the exact dates of probable 
infection were not given by many collaborators. 

The month of April, during which the ascospores usually begin to shoot, 
was unusually wet throughout the entire country, but it was also a very cold 
month so that the development of the host was considerably delayed. The 
weather was favorable for ‘scab. so far as precipitation was concerned but it is 
probable that in the majority of states no infection tock place at this early 
date on account of the delayed development of the host. 

In May there was considerable variation in the different sections of 
the country. In New England cold weather continued and the conditions for April 
prevailed for the first half of the month. It was generally wet and conditions 
for scab infection were good toward the latter part of tne month.: This accounts 
for the rather severe scab conditions in Maine, New Hampshire, Vermont and parts 
of Massachusetts. Across the northern section of the country, including New 
York, Pennsylvania, Michigan, Wisconsin, Iowa, northern Ohio, Indiana and 
Illinois there were drought conditions during the sreater part of May. ‘This 
prevented a severe orimary infection in this op e55 and such scab as developed 
appeared later in the season. This same condition prevailed in the Atlantic 
Coast States, especially in Maryland, New Jersey, Virginia and North Carolina. 3 
The month was also quite cool in all these states. These conditions were 
unfavorable for scab except in local areas where there were sufficient cloudy 
days to allow the disease to tecome estatlished. . In West 'ivginia the rainfalls 
were so distributed.as to give better. conditions for infection. The rainy 
periods were about a week apart throughout the: month. 

Over the Southern States and extending as far north as central Ohio, 
Indiana and Illinois, the preci Soitation was heavy throughout the greater part 
of May and the weather as a whole was cool, thus presenting ideal conditions 
for the development of scat. Scab showed up rather late in the North Central 
States, due to the very cold weather, but was very severe when it finally. 
appeared. In Arkansas and lissouri especially favorable conditions for scab 


prevailed in May. In both states precipitation was very heavy and the weather 
was cool and cloudy. 


if 


The Conditions which trought about late infection in certain states are 
given in the reports of the collaborators which follow. 


Weather Conditions as Reported by the Ucllatorators. 


Vermont (lutman) July 15 - Around Burlington much worse than last 
year; rainy weather in early May and late June seems to be the 
cause. 


Massachusetts -(Osmun) July 15 - Weather conditions have favored the 
development of the fungus. (Krout)- Weather conditions have been 
‘favorable for scab: 


New York (Chupp) July 1 - Relatively, however, the disease is unusually 
rare, due to abnormally dry weather. Final report - Dry in spring 
With late summer rains. ch) i 


Virginia (Fromme)- Wet May and June, moderate to cool. 


‘Tennessee (Hesler)- Wet season, continuous rains May 15 to June 20 and 
again.in August. Cool spring. All favored the development of 
‘scab. : ako 


- Arkansas (Elliott)- Weather unfavorable for the disease. (See report on 
conditions in Arkansas during May.) 


Ohio (Selby)- The prevailing excessive humidity and subnormal temperature 
during the season of 1920 has led to the fullest growth of the 
fungus. : 


Illinois (Anderson)- Cold, wet weather during the cluster bud stage in 
central and westerm Tllinois favored the development of scab, and 
prevented the growers from making.their spray applications at the 
proper time. The remainder of the season was not especially 
favorable for scab. 


Michigan (Coons) July 1 - Less scab than usual, to be accounted for ty one 
month of drought following blossoming time. 


Wisconsin (Vaughan)- We had a number of days of hot, dry weather while 
the leaves wére forming and fruit setting, resulting in less scab 
than usual. (keitt)- An additional early treatment on May 24 was - 
of little value, due to the unusually long dry period that followed 
(Sturgeon Bay observations) . } 


Oregon (Barss)- Unusually abundant; spring rains into June favored scab 
in all of western Oregon except in extreme south. ; 


Discharge of Ascospores. 


Three states report on the actual time of ascospore discharge in the spring. 
This information is of great value in determining the time when infection meLy be 
expected during the average season. Collected over a number of years it will 
determine whether or not there is a correlation between first ascospore discharge 


3 
and the developmental etage cf the host, 


Wisconsin (G. W. Keitt from abstract in Phytopath. Jan. 1921)- 
At Madison the first discharge was noted on April 243 and 
the last on June 12. The heaviest discharge occurred 
between May ll and May 24. The apole tuds separated in the 
cluster about May 17 to May 19. Developments were probably 
considerably influenced by a dry period from May 1 to 9. 
At Sturgeon Bay the first discharge was noted on May 20 and 
the last on June 50. The heavicst discharges occurred between 
June 6 and June 17. The apple buds separated in the clusters 
atout May 29-40. Developments were probably considerably in- 
fluenced by a long dry. period in carly May and another from 
May 24 to June 6. 


New York (Chupp)~ According to observations of the field men, 
infection oceurred on April 27-29, May 10-11, June 17-19. 
There were no long rainy periods. 


Illinois (Anderson) - Discharge of ascospores was noticed on April 
20 but infection on the leaves did not show up until May 14. 
The long period of incubation was probably due to the unusually 
cold weather which prevailed the latter part of April and the 
first week in May, during which time the temperature was. always 
below ORF. and was usually below 60°. Discharge was especially 
vigorous during the middle of May when heavy rains occurred. 
This resulted in a serious fruit infection in many orchards. 


Table 2. Dates of earliest apdearance of scab according to collatorators. 


otate : Dake first noticed. : Locality 

lognr, eeu Eee ICUS ie a 1920 : LORS. : 1920 
Maine (Stevenson) : == 2 dumes tr vs ~= : Corrina 
New Hampshire p Saibtale) haa wave ia = ; Gonic 
Vermont 2 shaky Ts zee Sd ee — : ee 
Magsachusetts : == 5 May 20 : -~ > Amherst 
Connecticut : == Ap SUS: BE = : Melford 
New York Norges SEW a Sonu talons nS =< : Orleans County 
Pennsylvania Sabine MQ vigisere iva! : Adams County : York County 
Virginia : June 3: May 21 .: Staunton : Blacksburg 
Tennessee Une te ovman® 2 — : Cleveland 
south Carolina oy jotlsye delves =s : as : <= 
Georgia i AcAinetaten dlc sn : a : == 
Oklahoma 2 June 5 : 7 : = . —— 
Arkansas > May < —— = ae = 
Ohio 7 WUUMe 7) ashame ye - = : Athens County 
Indiana : May 24: May 23 ; = : Morgan County 
Illinois po May ee Mega dels = : Savoy 
Wisconsin 4, OUNS gh, Mey ebues |S -- : Madison 
Minnesota : May 28: June 20 : == > Lake City 
Missouri Bi alleys ye -— : —— . ati 
South Dakota : May 26; ~~ : = ; 
kansas > May 20 ; Sot ee 25 ~ — 


Washington = ss May 19 : aoe : = ~ == 


a et eee ree 
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Varietal Susceptibility. 


The lists of succeptible and resistant varieties appearing in the reports 
£ the Plant Disease Bulletin in past years, as well as in the current numbers, 
show considerable discrepancy. This is also true of lists published by the 
workers in the state experiment stations. hese discrepancies are not necessa- 
rily the result of faulty observation, but may be due to one or more of the 
following causes: 

1. The varieties compared in a given locality. For example; if Stayman 
Winesap and Winesap occur in the same orchard, the Winesap is so much more 
susceptible than Stayman that one is inclined to list Stayman as very resistant. 
Fromme, in Virginia, shows that in his check blocks in a spraying experiment, 
where these two varicties were used, Stayman had 10% of seabed fruit while 
Winesap had 66%. On the other hand, if York Imperial or Grimes were grown by 
the side of Stayman, the latter would probably show much more scab than the 
other varictics and would thus ‘be listed as susceptible. 
tae @. The time of infection. Yellow Transparent is often listed as 
resistant but this variety scabs very badly during some seasons. This is true 
of several of the early varieties. ae : 

4. The severity of infection. During some seasons and in some localities 
only the very susceptible varieties scab, thus giving the impression that the 
less’ susceptible varieties are relatively resistant. 

4. It-is possible that geographic location may have. some influence but 

it is probable taat this has much less influence than the factors given above. 
‘Lists assembled over a number of years, together with notes on tele 
climatic conditions and the relative amount of scab during the season will be of 
great value in the final estimate of the relative susceptibility of varieties. 
For this reason collaborators from all the States are urged to continue to send 
_ in ‘reports on observations made each year. Observations made in a single orchard 
of a number of varicties would be of special value. 


Table 3. Susceptibility of varieties by states, 1920. 


| fs : ., Susceptible: : : 
N. H. : Me Intosh 2 Wis. t Svheameuse : Tenn. : Champion 
. RK. t.., Greening A McMehon ; ' Paragon 
Gravenstein 2 Wealthy - arias Kinnard 
Crab aa Me Intosh : 
Baldwin (slightly): : Ind. : Moyer 
: Md. .; Rome Beauty : ‘Salome 
Mass. : McIntosh  _ : in, Ben Davis ; Ben Davis 
| Winesap Family : Winesap 
Conn. : Mcintosh ; ; 2 Rome Beauty 
Fall Pippin ; Va.  :; Winesap : > elacious 
tg Black Twig : Fameuse (snow) 
eee ee SM T.oCpeenam eg. 63.0" Delicious : 
Me Into st : Jonathan > Pll. +: Rome Beauty 
Z Virginia Beauty: hinnard 
Pa. : Transparent : King David ine Cornell 
Greening ite Pen Davis. daEe ot Fameuse 
Ben Davis : Bae Sherwoods 
Rowe -/:)Tenn: + Barly) Harvest +: |’ Favorite 
Grimes : ‘Early Ripe bi te Barly Harvest 


Smokehouse ., : 1 Delicious | Sun) «leggHontsman 
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Susceptible (Cont. } 


Pa. : Stayman s Tenn. : Jonathan Pls -S) Metcose 
Baldwin : Yates : Red June 
3 ned Rees : Een Davis 
Wis. : Lutsk Reinnette : Senator 2 
3 Resistant 
Va. ork lsaichvny i ekrsncelict.s : “LL. 9) Jena tacm 
Grimes ; Mora Hele : Yellow Transparent 
Stayman : Bellflower “= York 
: Stayman ic Duchess 
Tenn. : Yellow Transparent: York ee 
Winesap : Black Twig : Wis. : Jonathan 
Red June : Jonathan : Winesap 
Grimes : Grimes : Tolman Sweet 
York : 7 Windsor 
- i. 99: Stayman 5 
Ind. : Yellow Transparent: Grimes : Md. ¢-¥ork 
: : Grimes 
‘Table 4. List of susceptible and resistant varieties as reported in 1920. 
| 
| Susceptible : 
Baldwin - slightly, N.H. Pa. :Grimes - Pa. :Rome Eeauty - Ind. Ill. 
Ben Davis = Pa. Va. Ind. I11.:Jonathan — Va. Tenn. :Rowe ~— Pa. 
Black Twig - Va. :King David - Va. soalome = Dud. 
| Champion - Tenn. :Kinnard's Choice — Tenn. [11.:Senator — Tenn. 
| Delzecious — Va. Tenneimnd. :McIntosh — N.H. Mass. Conn. <=Smokehouse = Pa- 
| Barly Harvest — Tenna Til. een its cWriee\ ea deen e :Stayman - Pa. 
Barly Ripe - Tenn. :Moyer - Ind. : Transparent — Fa- 
Pali Pippin = Conn, Tfaracom = enn. :Virginia Beauty - Va. 
Pamewses— Inde lt. Wises :Red Rees — Tenn. :Winesap ~ Va. Ind. 
Gravenstein - N.H. :R.1. Greening = N.H. N.Y. PaisYaces — “fen. 
| Resistant 
Black Twig - Ind. : Stayman= Va. Ind. 241 - 
Duchess ~— Ti : Stark = Tne. 
Early Harvest - Ind. : Tolman Sweet - Wis. 
Flora Bell - Ind. : Windsor - Wis. 
| Grames = Ti--Vaty tenn, ; Winesav - Tenn. Wis. 
! Jonathan - Ind. Ill. Wis. = Yellow Transparent - Tenn. Ind. Ill. 
Red June ~ Tenn. : York Imperial - Va. Tenn. Ind. ill. 


-—-eo ee e. 


Control Measures for Apple Scab. 


Connecticut (Clinton)- In all cases controlled by spraving. 


| New York (Chupp)- The delayed dormant has been proved as one of the 
| important scab sprays. Five applications were necessary for 
clean fruit. 


SUL 


New Jersey (Haskell )- Mr. Repr, one of the largest growers in, New 
Jersey, is using self-boiled lime sulfur as a summer spray. The 
calyx spray is commercial lime sulfur, but the later ones are 
self-Eoiled. It costs a little more but does the work, does not 
injure fruit or foliage and shows up -etter on the trees so that 
One can teli just where the spray has beer applied. 


Virginia Goa Good, tiertden Syaceitns one held scat in most 
cases.- Dry lime sulfur and commercial lime sulfur sprays gave 
equally good' control, averaging akout 95% clean fruit, while the 
checks showed 66% scabby- fruit. 


lest Virginia (Giddings)= Good: cbtetor with lime sulfur and Eordeaux. 


Tennessee '(Hesler)- In most commercial orchards spraying has evidently 
been done too. late, especially the "pink" application, which in 
many casés was omitted entirely. 


ARKAVSAS. . nat t9 
Nerth—Cesetina (Elliott)- Almost complete control by petal-fall spray. 
Lime sulfur used. 


Ohio (Selby)- Good fruit conditions are generally reported where a 

pre-bloom spray of Bordeaux mixture was applied; favorable report 
is made in one or more cases from pre-blossom spray of lime sulfur. 
The early or pre-pink application of Bordeaux gave excellent 
results in Gallia Gounty. In many cases north of the central 
region the delayed dormant svray, successful in Bee made a 
failure in scab control for ‘1920. 


Indiana (Gardner)- Lime sulfur spray gave good control. Dust poor in 
Rae 3 affected eae ; 


Illinois (Anderson)- Orchards well spray ed With lime sulfur were 
“fairly clean.- Very poor control with dust. Consideratle scab 
‘developed where the pre~bloom spray was not applied. On account 
of the extremely wet conditions prevailing when this spray was 
due, thus preventing or-delaying spraying, considerable los 
‘resulted in many comercial orchards. In one orchard 90% ie the 
Crop was lost.tecause of failure to svray at this period. Con- 
sideratle foliage injury resulted from applying sprays after the 
leaves had tecome scabted. 


Michigan (Coons and Nelson)- Dusting not successful in northern 
epidemic area. 


Wisconsin (Vaughan\)- Small loss in well sprayed.orchards. Pink spray 
most important. 

Oregon (Eares)- Sorays carcfully applied were very successful even 
this year, but large acreages in Willamette Valley coming into 
Gearing not given skillful care. 
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The following report covering the cooperative dusting experiments of the 
Advisory Board of the American Phytopathological Society was received from Dr. 
N. J. Giddings, project leader; 


"Dusting and Spraying for Control of Orchard Diseases 
; and Insects - Committee Report. 


"At the St. Louis meeting of the American Phytopathological 
Society, this project was selected by the Advisory Board as one 
which should receive special attention, and 4 leader was appointed 

to secure all possible cooperation among the various interested 
pathologists. cis 

"A conference was called at Washington, D. C., on March 11, 
1920, in order to discuss the work and draw up plans which might 
be of value to all. As a result of this conference some suggestive 
outlines for work with peaches and apples were sent to pathoiogists 
and entomologists who were thought to be interested in such work. 

"This outline was sent to men in twenty-six states and replies 
from twenty-three of these states indicated interest in the project, 
while eighteen were quite favorable toward the work, Uxperiments 
were actually conducted in at least nine states, including Indiana, 
Michigan, New Jersey, New York, Connecticut, Pennsylvania, Maryland, 
West Virginia and Virginia. Seven of the cooperating etates have 
already submitted data giving results for the 1920 season, and 
reports are expected from the others. | 

"From the states reporting definite figures for 1920, there 
was good control of scab in five orchards and extremely poor 
control of apple scat in five orchards, while Nova Scotia reported 
comparatively poor scab control from the use of sulphur dust but 
good control with copoer lime dust. There are reports from other 
orchards and other states in which the amount of scab was 10% or 
less and the results were conceded by all concerned as unreliable 
in such cases. Michigan reported good control with dust in one 
orchard; Virginia reported good control with dust in two orchards; 
Pennsylvania reported good control with dust in two orchards; 
Pennsylvania reported poor control with dust in one orchard; 
Connecticut reported poor control with dust in two orchards; and 
West Virginia reported poor control with dust in two orchards. 
Indiana reported that as a result of three years' work they are 
not ready to recommend dusting since the liquid has proven some- 
what more efficient and dusting has been found somewhat more 
expensive. 5 

"Copper lime dust was tried in West Virginia and Virginia 
but with very unsatisfactory results. 

"A number of new dust mixtures were tested in West Virginia 
and of these the one which seemed most desirable in all respects 
was sulphur-lime sulphur-arsenate in the vroportions 75-15-10. 
This dust will doubtless be tested out more extensively in West 
Virginia during the coming season and it is hoped that similar : 
dust combinations may te tried in some other states. 

"Because of the large number interested in this problem 
it is hoped that experimental work may be conducted in a larger 
number of states during the season of 1921. 


| (Signed) N. J. Giddings 
Project Leader" 


A 


Apple blotch has not ‘Balen reported from any: additional states during the 
past year. It is still confined t to the region south of the fend parallel and 
east of the 100th Meridian, as pointed out in Plant Disease Eulletin Supplement 
9. However, the disease is evidently becoming more generally prevalent on the | 

outskirts of the heavily infested area. It is more generally distributed along 
the eastern edge in Virginia and New Jersey and along the northern edge in 
Pennsylvania, Ohio, Indiana, Illinois and Towa, than formerly. 

In a former number of the Plant Disease Eulletin (Suppl. 9: 96-93 1920) 
there was presented a summary of the facts concerning the spread of this 
disease northward. Since the appearance of this summary a special survey was 
madé in northern Illinois to determine the ‘extent of the northward invasion. 
Several new records were. ottaine d and it‘was shown ‘that the ‘disease was well 
establishéd in isolated orghards | ‘well to the north of where it had been previous- 
Ly okserveds In practically every éase it was found to have established itself 
on one susceptiosle varicty, Northwestern Greening, and where blotch was found 
on any other wariety the init iat infection in the orchard could always be 
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Fig. 2. Occurrenee of apple blotch in the United States,- revised to 1920. 
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The fact that certain very susceptible varieties are serving as blotch 
"carriers" has given rise to the question as to whether or not it would be 
practicable to prevent the further advance of the disease in the border sections 
ty paying particular attention to the "carriers". Growers should be warned 
against the varieties and the planting of these should be discouraged. Wherever 
they are found the orchardist should be warned to expect the appearance of 
blotch on this variety, or, if it is established, he should te instructed as to 
the test method of keeping the disease in check. Two examples in this 
connection may be given from Illinois; in one orchard a row of Missouri Pippins 
were growing along the edge of a large Ben Davis and Maiden Elush orchard. ‘The 
Pippins were thoroughly covered with blotch and the fruit was worthless. Only 
a few of the Bens were blotched and the disease had not yet reached the ivaiden 
Blush which were on the other side of the Bens. The orchard was not in a 
blotch section and the grower was not familiar with the disease. He explained 
that he had rarely harvested the Missouri Pippins because there was little 
market for them and so few of them. When his attention was called to the 
blotch and the danger explained, he had the entire row of trees cut down within 
forty-eight hours. In another case a single badly blotched Northwestern 
Greening was found in an orchard north of the blotch area, The owner was not 
familiar with blotch although he had seen the "black spots" on the fruit of the 
Northwestern Greenings. He was, however, familiar with the losses which the 
southern Illinois growers suffered from the disease and immediately cut out the 
offending tree. 


Losses from blotch in 1920. 


Although blotch was worse in many of the blotch states than during the 
average year, the total loss is not large, due to the fact that there was a 
light crop in this section and the comparative losses are small on account of 
the very large crop in sections outside the blotch region, The New York and 
Michigan orchards, which produced about one-third of the entire apple crop of 
the eastern United States this year, were entirely free from blotch. The 
average percentage loss in fifteen of the blotch states for 1919 was 4% while 
fer 1920 it was 6.3%. This increase in peroentage loss is due in part to 
raising the figures in several of the states where it was felt that the 
estimates of 1919 were too low. This was especially true of Kentucky which 
was raised from 1% in 1919 to 10% in 1920. . While the blotch was undoubtedly 
worse throughout the blotch area in 1920 than in 1919, these changes in 
estimates should be taken into account. From the reports of the collaborators 
and cur knowledge of the disease, this correction is thought to be justified 
and it will give a better basis for future estimates. 


Table 5. Losses from apole blotch in 1920. States grouped according to 
prevalence of disease. 
? SAT eS : Importance Or: Percentage: sin 
: spereomeaes NE in :of total 
Groups :Character:loss of :area.%U. S&S. :U. S. crop: EBushels 


of : of : total crop:crop produced:lost in : lost 
states : injury :for area : Total: Com'l:area from : 
; : : : :blotch : 


A.- Okla. Tex.Miss. 
Ala.Ga.Tenn. 0 
N.C. §.C,Kans.; : 
Ark. Ky, (Ta, 
crop unimport-; 

3; Severe 
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: Impor tance of ; Percentage: 
a :Perventage: industry in :of total 
Groups :Character:loss ‘of :area% U.S. ;U. S. crop: Bushels 
(os ae ce or toval crop: crop pro duced. slost in : lost 
states Wenguny) «fOr area + (Tetall 7 ( :Com' vom'] :area. ae 5 
peat, : A CN NM ' nt : :bloteh ; 
; 
Pao Gily Nebr. : : ; 3 ° a 
Mo. | ae pVOpemete Bray to Aes it foe : One yc. 579,000 
C.— Pa. 0. Ind, 5 S : 4 : ° " : ; 
W. Va. eligi: . 1% 20,52 4.6: 10.4 : 825 ,000 
D.- N.J. Del. Md. : Trace :Less than: 11.7: 13.5: Trace oo: --. 
eh Wai eee xe 3 1% : See sty Eee tea 
_H.- 20 remaining ouiyay se ; a Ph ahs ge 
Pree odue es NOWG ns , 0 s. 3 50.5 3-59. § 0 . Bede 
ing states a" ; ; t. toga) ira as 


Loss to total U. S. apple crop from blotch in 1920 1.8 5,194,000 


Table 6, Percentage of blotch as shown by examination of cars at 
destination by inspectors of the Bureau of Markets. 


. + Percentage of ::. ite ore :Percentage of 
' Origin of AOR. ie orale aa ORLEIn Of (shapment 9 ~”: blotch _ 
einai ilo. Cars: Percent :;No.cars:Percent 
April Yy- - May 19, 1920: ae a ices Gree. 10, 1620) 
Illinois ce eC ee arkansas 1 10 
Unknown origin mee Me me Be ss Pit nee De) : 8 “ee 
hive - ree 5 VNR ICA SE USES o DN go i it 2 
; otal: ES ae ae "3° ‘Tennessee oe ede 35-597 
ts ) : ; th) aii Felts Bote lel aimee bends ele eye) 
2B SSS as NE me RA alt Nia 14 
Total. number of cars inspected.....+»...3304 (Approx. ) 
PEN bent fe aie ae ie le Mee 
Dates when first observed: : : Bi SyNtC Na 24d RAIN SOM C te ORO 
Arkansas - May a) of Ve etd RG ais 
Indiana - May 20, Morgan County:Missouri - July 1, Higginsville 
Iilinois = May 28, Anna :Pennsylvania - July 17, Lackawanna 


Tennessee ~- June 12, Knoxville : County 
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Varietal Resistance. 


It may be said that apples show ea sharper varietal resistance to blotch 
than to any other disease with the possitle exception of cedar rust. While no 
varieties are known to,te immune, many are so resistant as to be classed as 
immune from a commercial standpoint. Apparent resistance of certain varieties 
is often due to limited observations, since during some seasons varieties which 
are susceptible may escape infection. 

The following reports on susceptible and resistant varieties have been 
received from the collaborators .thig¢ year: 


Susceptible 


"All Sweet Apples" - Pa. : Rowe. Greening, —  ane- 
Arkansas Red - Ind. : Rome Beauty = Fit: 

Ben Davis - Pa. ee Wer pelea Ohao: -. Bndla har > Smith Cider’ = N.J- Easy ieee 
Denon =) 11 Js, ain tt O.: Gade 
Black Ben - Tenn. : Stari andi. Tie 
Delicious - Tenn. : Yellow Transparent - Ark. 
Dughcss — Tenn, Inds ii, : 

Early Harvest - Tenn. : Resistant 
Huntsman - Ill. =A 

Lambertwig - Va. Tenn. Ark. Ill. : Grimes - Tenn. Ill. Ind. 
Maiden Blush - Pa. Ill. Tenn. : Ingram - Tenn. 

Mann - Ohio & Ind, : Jonathan ~ Tenn. ill. Ind. 
Missouri Pippin - Ind. 111. : Red June — Tenrr. 
North Western Greening - W.Va. Ill. Ind. Ia. Md. : Stayman Winesap - Ill. 
Paragon - Tenn. =: Wanesap — fem fe. 

Red Astrachan - Ark. : York - Tenn. ill. 


Blotch Control. 


Blotch is considered one of the hardest diseases = control where it has 
once tecome thoroughly established. This is largely due, no doutt, to the fact 
tret the cankere in which the fungus winters become so numerous as to supply an 
unlimited amount of inoculum. Little attention is paid these cankers ty the 
growers and no attempt is made to control the disease until the trees come into 
bearing and the results of infection show in the fruit. The time of infection 
in different localities and on different varieties has not keen accurately 
worked out so that the proper time for.the applications of the blotch spray is 
not as accurately known as in the case of scab. During the last three years 
the tendency has been to apply the first blotch spray within two weeks or 
eighteen days after the petals fall instcad of three weeks, as was formerly the 
practice. This has resulted in tetter control on carly varieties in the south- 
ern part of the blotch region. More information is needed on the time of infec 
tion in the various blotch states and the relative value of Bordeaux and lime 
sulfur, The collaborators report as follows on blotch control: 


Alabama (Thiel)- Wheres spraying was carried on, the disease was 
Checked tut not controlled entirely. 


Mississippi. (Neal) Not. serious in well sprayed orchards. 
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Arkansas (Elliott)- Very severe on fruit not properly sprayed. 
Good resus With EP eae: ' : 


p20 a) Bordcaux mixture, 4-5, applications ‘gave good results. 


Indiana (Gafdrer)- Cops conrol wien bordeaux spray, zed-6-10 weeks 
and Lime sulfur . er eer ‘weeks. 


illinois ae here Deanna were .well fod 8 Fe with either 

‘lime sulfur or Bordeaux early inthe season:.(2 weeks), the fruit 
was in fair comdition.. Failure:.to-apply-blotch. spray early 
(within-3 nieaee MmaaENe in’ poor:contrel.: In general, blotch 
was not controlled satisfactorily even in the best spraved orch- 
eras, . This was due in part to very heavy rains following the 
two weeks spray where this was applied and consequent washing 
off of spray material. It was at this time that the first 
infection cccurred. 


Fig 3. Estimated percentage loss from blotch, L926, 
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Bitter rot caused by Glomerella cingulata (Stonem) S. & S. 


As in 1919 heavy loss from bitter rot was confined to only a few of the 
bitter rot states. The disease was as a whole less destructive in 1920 than 
in the previous year. New Jersey, Tennessee, and Ohio were the only states 
reporting the disease worse than last year, and in the last state the loss was 

‘ negligible, according to Selby. Virginia and North Carolina, where epiphytotics 
of bitter rot occurred last year, escaped with only mild outbreaks this season. 
Following the group system of last year (see Fig. 4), the states of group I 
suffered practically no loss, most of the states not reporting the occurrence 
of the disease. New Jersey, however, reports more loss than usual. 

In group II, including Missouri, Illinois, Indiana, Ohio and Pennsyl- 
vania, the three middle states suffered a negligible loss while the disease 
Seems to have been of about the average importance in Pennsylvania and quite 
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Group I. Occurrence, losses negligitle. 


Group II. Average annual losses for group about 4.5%. 
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‘ Kae, A. States grouped according to average percentage losses from 
bitter rot. 
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severe in parts of Missouri. In group III, including kentucky and West Virginia, 
conditions were not different from SUG Kentucky reports a general prevalence 
and, while no exact figures are at hand, the losses were probably greater than 
in the previous year, while in West Virginia about the average losses occurred. 

Group IV includes Tennessée, Virginia and Maryland. In this group 
Tennessee seems to te the only state where losses were greater than in 
AO LS . 

In group V the average loss was in the neighborhood of 4%, which is much 
lower than for last year and the average. None of the states in this group 
approached the losses of 1919. 

The state collatorators report as follows on bitter rot in 1920: 


Massachusetts (Osmun)- Unimportant, prevalence about as usual. 
Connecticut (Clinton)- Of little importance, one complaint only. 


New Jersey (Cook)- Throughout the state. Appeared earlier than 
usual (date not given). More than last year. 


Pennsylvania Gtepetion and Orton)- Severe in Union, Erie, Fayette 
and ‘Lehigh Counties. Reported from Armstrong, Horns) York, 
Montgomery, Huntingdon, Center and Adams Counties; mostly 
on unsprayed home orchards. 


Maryland (Temple)- More than in 1919. General. 
Delaware (Manns)~ Bitter rot severe on some varieties. 


Virginia (Fromme)- Much less than last year and less than the 
average year. Late appearing. 


West Virginia (Giddings)- Same as last year and about average. 
Unimpor tant. 


Kentucky (Valleau)- Very common in all parts of the state. 


Tennessee (Hesler)- Worse than average and about the same as last 
year. Locally serious on summer varieties and generally 
serious on winter varieties. Generally prevalent except in 
mountains. 


North Carolina (Jehle)- Less than in 1919 and less than average. 
Occurs all over the state. 


Georgia (McClintock)- Same as last year and about average. Not 
serious. Occurs throughout the state. 

Mississippi (Neal)- About the same as in he otiok In northern... 
counties. | 


Texas (ceubenkeucl Traces. - Unimpor tant. 


eines (uiliott)- Acne mat throughout the state. -(L. Pierce)- Slight 
in Benton and Washington Counties. Very little weather favorable 
to the development of the disease during the summer. 


Ohio (Selby)- More than last year but not important. Mostly in 
southern counties but one Erie County report. 


Tllinois (Anderson)- Slightly more than last year. Lecal damage 
high but of little importance as far as the entire state was 
concerned. Confined to southern counties. Considerable bitter 
rot observed in local markets. 


‘Missouri (Hopkins)- Severe. 
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Fig. 5. Estimated percentage losses from bitter rot, 1920. 


Losses from Bitter: Rot. 


Ten of the leading bitter rot states were Virginia, New Jersey, North 
Carolina, Georgia, Kentucky, Tennessee, Alabama, Mississippi and Arkansas. These 
States showed a loss of 2,678,000 bushels from the disease in 1920. The total 
loss from all the states for 1920 was about 2,921,000 bushels, or slightly over 
one percent of the crop. The. loss in 1919 approximated 1.21%, or 2,019,000 


bushels. The corrected losses for each state will appear in Supplement 18 of 
the Plant Disease Eulletin. 
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Table 7. Losses from bitter rot as shown by examination of cars at des= 
tination by inspectors of the Bureau of Markets, 1920. 


: Range of - ace slain 5 ~ Range of :Remarks as 
: percentage of :: ; , percentage; of): to, seraous= 
Origin of shipment: decay ::Origin of shipment: _ decay _ sIneSSpor ss 
_*_:No.cars:Percent:: :No,cars: Percent: deca} 
Jan. 6-10, +1920: lic : ::Aug.21-Nov.3,1920 :.’ : : 
LD oe Be kaa aha : a (Continued) : : : 
Virginia - 2 > 63-3: : ve : 
: : +: New York SoM Ma sas 15 : 
; ; ae Pennsvlvania : 2 ; uke 
Aug-21-Nov.4,1920 : 5 Hee Virginia : 1 : 10 : Associated 
¥ cy ticgeae re : ar :witn blue 
Meeancas (8s 2°; G-1A :: ° Pe ine ay oh oe LS :mold rot. 
: Total number of cars with sictelay ee Eeae 8 
, , botal number of cars inspected........ 3384 


Bitter Rot in Relation’ to Weather Conditions. ae. 
Maina ar ae eon ik See t i 


The weather conditions favorable for bitter rot are hot, wet weather 
during July and August. "Muggy weather" is the term adopted by pathologists to 
describe the ideal weather for the development of this disease, July was a com- 
paratively cool month over all the bitter rot states,. but there was an abundance 
of rainfall in most sections, with the exception of Bie southern Illinois and 
eastern Missouri région and parts of Virginia. Especially heavy rainfall cccurred 
in North and South Carolina and across the northe sin ends,of the southern tier of 
states. Southern Ohio also’ had’ asundant precipitation. ar aaee the first three 
weeks of August heavy ~ rainfalls ceurr "ed Over most,of the bitter rot section with 
the exception of Illinois, - Indiana and castern Onio. ‘There was al'so a dry area 
in castern Virginia and along the coast southward. ,While the precipitation ~~. @. 
records for the months of July end August would seem favorable for an epiphytotic 
of bitter rot in the eastern section, the cool weather which has generally 
followed*the rains probably influenced the disease uni Favorably. In Indiana and 
Illinois the dry weather ‘of August pr sobably held the disease in check. 

ee ohe: regions most favorable for the devel ooment of pitter rot from the | 
weather standpoint were those of eastern North and Scuth Panag AMP western 
Tennessee and across the northern (ends of the Southern State 


Nature of nary ow puter > Rot. 


The question of the | 
has been one of considerad’: 
ted that the collaborators 


nce or, absence of distinct bitter rot cankers 
e o stodents of the digease It is sugges= 
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in orchards where the dise ease is esoec eiily prevalent pnd, report their: findings 
mO the Plant Disease Survey Cfficé. It°is interesting to not “that Jehle in 
North Carolina and McClintock in Georgiz report injury pee cankers on the limbs, 
Fromme in Virginia reports NPruit rot - no cankers". ae ler in Tennessee” reports 
"Cankers not abundant:so far as I, have obseryes". | Anderson in jilinois has 


Searched for distinct bitter rot cankers for Séveral* Fear’ ‘and ee never found 
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them even when the fruit was badly rotted in the orchards. Do the cankers occur 
in certain localities and not in others, or are they confined to certain varicties, 
or do they occur under the influence of certain climatic conditions? 


Dates of first observation of bitter rot: 
New Jersey ~ Earlier than usual Pennsylvania - July 24, York County 


Arkansas - June Missouri - August, St. Charles 
Illinois - July, Flora Virginia - August 1, Crozet 
Tennessee ~ July 16, Jackson Mississippi - Octoter 20, College 


Varictal Susceptibility. 
susceptible: 


Pennsylvania ~ Northwestern Greening ie Illinois ~- Lowell 
Winter Banana Ben Davis 
York Stripe . Huntsman 
Ben Davis Grimes 
Oncnenee 
. ’ Maryland ~ Bismark 
Tennessee Sa velilon Cranepancne Smokehouse 
Barly Harvest Smith Cider 
Een Davis Resistant: : 
Kinnard 
Paragon - Maryland - Grimes 
Duchess Jonathan 
Red June Stayman 
Limber Twig _’ Winesap 
Jeffrey York 


The inspectors of the Bureau of Markets report bitter rot on Collins Red — 
(Arkansas apples), York Imperial, Winesap (Pennsylvania apples), Maiden Blush, 
‘Rambo, "Streak", oe Wealthy, Gravenstein and "Pippin" Giese inia .apple a); 


@ontrol peste, for Bitter Rot. 


Few of the collaborators mentioned control measures for this disease in f 
their reports. It would be interesting to learn in which states bitter rot 
Sprays are applied as a general part of the spray program and in which states 3 
it is the practice of growers to apply the sprays only when the disease begins 
to appear. For example, it is the habit of scme Illinois growers to watch ; 
Certain trees where the disease commonly first appears and if bitter rot appears 
on them they start spraying. 

The following reports on control were received from collaborators: 


New Jersey (Cook)- Not serious in well sprayed orchards. 


Virginia (Fromme)- Copper lime dust and potato dust gave practically no 
control. Bordeaux mixture very satisfactory. 


North Carolina (Jehle)- Controlled by spraying in many orchards. 


Arkansas (Elliott)- Good results with Hordeaux. 


illinois (Anderson)- Hand picking when the disease first appears 
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is generally practiced even in Targe commercial orchards, 
‘ Bordeaux applied to susceptible varieties, usually after ‘the 
first appearance of the disease. i 
\ ~ F . ‘ ‘ yen 1 
j 


Fire’ blight eauced: by Bacillus 2 eewienee (burr. ) Trev. 


All states where apples are prown in any quantity beported blight as 
present in 1920:.* hast .of the lOOth Meridian there axe three distinct: belts 
as regards the severity of the disease (see Fig.’ 6)iiciw-. 

The northern belt, which suffered most severely from blight, includes 
the New England States (with the: excevtion of Maine), New York, the Great Lakes 
Basin, Minnesota, Northern Towa,., and sastern Nortmrand South Dakota. The 
greatest injury in this belt was reported from Wisconsin and Minnesota where 

epiphytotic, developed. late in the .season, killing many young trees, This 
same condition was also reported from parts of New York. 

The central: belt includes the North.Atlantic States, south: of Rhode 
Island. . It extends westward across. Pennsylvenia and: West Virginia and includes 
most of the- Ohio: Vailey:-and the,-central part.of the Mississippi Valley. West 
of the Micsissippi-it ineludes sbuthsrn Towa and northern: Missouri and 
Oklahoma, Kansas and Nebraska. In this bélt bligittwas very mild in the 
eastern sections, while in the Ohio Valley region it was poco ty serious and 
west of the Mississippi-“less: severe “than tisual. oi os Seine 

The southern belt includes the South Atlantic and Gulf Giasee. ‘Here 
blight was more severe’ tHan in the central belt “but net:much worse than usual; 
however, blight is usually a serious factor in these states. 

The Rogue River..Valley région.in the Northwest had an ‘unusual! amount 
of blight as:did-also sections of California. While prevalent in. other 

Be -cctions of the Nortawest, blicht was reported as about OMeL Nevada and 
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Utah report the disease as worse than last year. 
The reports of the state collaborators regarding the severity of the 
disease follow: 


Vermont (Lutman)- Very common locally in large orchards; almost 
all trees that have much fruit, have a considerable percen- 
tage of fire blight of the fruit twigs. 


New Hampshire (Butler)~- Mainly in the form of blossom blight. 
Injury unimportant. . 


Massachusetts ( Osmun ) ~ Very abundant in most sections. Worse 
than usual. Moderately important. 


Connecticut (Clinton)- More than usual and worse than last year. 
New York (Chupp)- Monroe County: "More severe than last year". | 

Orleans County: "Very severe in young orchards." Ontario 

County: "More destructive than usual." Albany County: 

"Severe infection.'' Genesee County; "Unusually severe." 

Rensselaer County: "Local-severe damage." 
New Jersey (Cook)- Less than last year. Throughout state. 
Pennsylvania (Thurston and Orton)- Much less than usual. 


Delaware (Manns)- Practically none. Delaware and Eastern Shore 
of Maryland (Roberts, June 2)- "Practically no fire blight". 


Maryland (Temple)- On the decrease; not aS much as average . 
year. Always important and severe locally. Root rot serious. 


Virginia (Fromme)- Much less than last year and less than average 
year. Severe in southwest corner of state in home orchards. 


West Virginia (Giddings)- Relatively unimportant. Less than last 
year. 


North Carolina (Jehle)~ Less than last year but about same as 
average. Generally distributed. 


Georgia (McClintook)- Serious. Abundant, due to wet weather in 
spring. About the same as last year and average year. 


Mississippi (Neal)- Very prevalent in the northern part of the 
State. This disease is especially serious in orchards that 


are not cultivated, pruned, and properly sprayed. 


Kentucky (Valleau)- Not of great importance but generally distri- 
buted, Same as average year. 


Tennessee (Hesler)- Generally distributed. Not as important as 
scab, blotch and bitter rot. 


Texas ‘(Taubenhaus)~ Very prevalent. Very important. 


see ee a tenet nme eR ene te eng me eens re a ey ere ee ee ee me ee 
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Occurrence Kei . ane sant 
No data on los ; 


Arkansas (blliott)- Severe. 
Ohio (Selby)- More than average. Developed late in’ season. 
Indiana (Gardner)- Worse than last year.’ Not serious. 


MLL Tinos (Anderson)- Very little early in the season. More serious 
‘  lecally later in the season. Not important. 


Iowa (Melhus) - More severe than usual in northern half of state, 
less than usual in southern, a 


Wisconsin (Vaughan)- Unusually severe this season. Many young trees 
have been nearly killed. Developed late in season. (July 1, 1920) 


Minnesota (Leach)- General, throughout the state and very severe; 
probatly the worst epidemic in several years. | ne 


Missouri (Hopkins)- Thought to be moderate. 


North Dakota (Bolley)- Very destructive to Siberian Crabs. Observed 
at Wahpeton, Grand Forks, Fargo and Hillsboro. 


Nebraska (Goss)- Present in usual amounts. © 


Kansas (Melcher s)~ Probably less ‘than usual. '‘Damagé d.trace.. 
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New Mexico (Leonian)- Very slight. 


Utah (Richards)- Important this year. Severe as blossom blight 
in some areas. 


Nevada (Lantz)- More abundant than usual. 
Idaho (Hungerford)- Not as much blight as last year in most sections. 


Washington (Heald and Dana)- Less than previous years. 
(C. W. Hauck, Yakima)- "Fire blight during 1920 was not 
serious.on the whole. Practically the only damage done was 
to pears which were located in a few scattered districts 

, affected by hail. In such areas the infection appeared 

first in the damaged fruit at the point injured by the hail 
and soon spread to the spurs and later resulted in some 
terminal blight. In such cases the affected fruits 
shriveled and exuded blight ooze." 


Oregon (Barss)- Severe outbreak in Rogue River Valley and the 
bottom irrigated sections of southern and eastern Oregon. 
Worse than usual. 


California (£. H. Smith)- Worse than last year. A rather serious 
late attack in many districts, following late rains. 


Relaticn ¢f Weather to Bireht in 1920. 


The unusually cold, dry May throughout the upper Mississippi Valley, the 
Ohio Valley and Great Lakes Basin was very unfavorable for blight in these 
regions. This was also true in most of the Atlantic States. In the middle of 
May, when apples were in full bloom through central Ohio, Indiana and Illinois, 
there was a killing frost. This secmed to have checked any tendency toward 
early blight of blossoms and twigs in these regions. In the southern ends of 
these states some blight appeared before this cold period. 

In Vermont, Lutman states that "rainy weather during early May and during 
the blossoming season of the early apples may have been responsible" for the 
severe blight in that state. McClintock in Georgia states that the wet weather 
during the spring was responsible for the. heavy blight infection. 

The striking thing in the behavior of blight during the season of 1920 
was the serious epiphytotic which developed late in the season in the upper 
Mississippi Valicy and in New York. By consulting the records of the first 
appearance of blight, it will be seen that in most cases it was not observed 
until June or July. The weather records for June show that in Minnesota and 
Wisecnsin there was an unusually heavy precipitaticn eck inecane latter part of 
the month, especially June 14-16 and 26-29. Blight began to show up seriously 
in these states about July 1. 


Control of Fire Blight. 


Few efforts were made to control this disease according to the reports 
of the collaborators. Hesler in Tennessee recommended the cutting down of pear 
trees in the neighborhood of commercial apple orchards on the basis of his 
observations that the hold-over Cankers on the pear furnish the inoculum for 
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infection in the spring on apple. Selby in Ohio states that "several growers, 

by prompt cutting and burning of infected parts of pear trees, were able to 
prevent extended infection by the blight organism on pear and apple". Gardner 

in Indiana reports that "one grower found that thorough spraying for aphis control 
was effective against blight". Lantz in Nevada states that "some growers attempt 
to control. the disease by pruning the diseased twigs". Barss in Oregon attributés 


the severe outbreak in: the Rogue River Mee ie to lack of attention to hold-over 
peniers ain 1919. 


- Pable 8. Nature of ey from bidet. 


Lf 2s e 
a e r 


State :_ Type of injury -  ;::State: ° - Type of injury 
Vt. :Blossom and spur blight © '::Ga. :Twig blight and cankers 
N-H. Blossom blight ::Miss.:Blossom and twig blight 
Mass. *Blossom: and twig ae can~ ; pu tke oes ‘and fruit blight, cankers 
Peay ee ey Ss! « ‘(small ‘limb’s) 
Conn. :Twig blight on -Greenings sont otitis blight after blossoming 
N.Y. :Killing young trees, ORNS Ti. :Twig and fruit blight 
“3 - rot, cankers ' :Mich.:Blossom blight nice 
Pa. :Twig blossom blight. Blight 7:Wis. ; Young limbs and ‘some whole trees 
~ :° working further down the . ; kitted 
: branches tham usual. =: :-Minn.: Twig ‘and limb blight 
Va. Chiefly twig blight -~ '43Utah Blossom light - 
Md.  :Roots -killed Ne se ::Nev. :Twig blight — 
W. Va.:Mostly twig blight ~ ::Wash.:Blossom'twig blight 


N. C, :Blossom & twig blight, cankers;:Ore. :Blossom blight and limb cankers 


Rarliest dates on. which blight was observed; _ 


Mass. - About May 20 | aS Tenn. - May 27, Anderson county 
N. Y. - June 21, Monroe County... «ss Ark. =~. April 
Pa. > May 17, Adams County Ohaol),, = (June: 12 
Va. - May 10, Ruther Glen .., TS Uiabate 
W. Va. - June. 1, Morgantown - (Sheldon) Wis. - July 1, Grant County 
Ga.- - Very early £i% ! Minn. - June 15, Annadale 
Miss. - July 1, Starkville atetiies vie June 545%; eeeey 

; : . N. Dak.- June 

Pus. » Nev. jo-= June 14, Reno: 


Ore. - May, Medford 


Varieties reported as susceptible to blight - a ZA0\g 


Hoover - enn” aaleeraictn 5 on — S. Dak. 

Jonathan ~- Ark, Ill. Md. Spitzenturg - Idaho, Wash. Ore. 

Limte rtwig - Tenn. WG pale ye: -. Transcendent Grab - Wis. 

Lowrie - Tenn. i Wealthy +,.Wis. N. D. (less than crat) 
McMahon - Wis. Ohio Willow Twig - Tll. 

Maiden Blush = Ark. pt ogeVetes ey Penn « 


Patton Greening ~ S. Dak. Yellow bie - Va. Tenn, Til. 
a : at Va. 


Vaughan in Wisconsin reports Northwestern Greening as quite resistant. 
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‘Blister canker caused by Nummularia discreta Tul. 


This disease was reported in 1920 from most cof the Ras in which it is 
‘known to occur. In addition Hésler in Tennessee reports it for-the first time 
from that state. Its wide distribution in that state and neighboring states 
indicates that it has been prevalent there for a number of years. It is probable 
that it also’ occurs quite commonly in the Gulf States although it has not yet 
been reported from Georgia, Alabama, Mississippi or Louisiana. it is suggested 
that the collaborators in these states examine old ben Davis orchards for 
blister canker. : 

The accompanying map shows the: dete ipution cf blister canker and 
indicates the regions in which it is especially serious. It was prepared by 
going. over all the reports which have accumulated in the Plant Disease Survey 
office. The first report dates beck to 1903 when Evans, in Missouri, showed it 
to be quite prevalent in that state. 

The fact that the Een Davis variety is so very susceptible has led to an 
attempt to correlate the relative abundance of this variety with the prevalence 
and severity of the disease. On the accompanying map the percentage of the 
whole crop represented by Ben Davis is given for each state where this variety 
is used to any extent. It is seen that those states having the largest plantings 
of ben Davis are generally the states in which blister canker is reported as 
especially prevalent. The states suffering most injury from blister canker are 
Chio, Indiana, Illinois, Kentucky, Missouri, Arkansas, Kansas and Nebraska. 

The disease is most severe in the southern half of Ohio,. Indiana and illinois, 
the northwestern section of Arkansas and the eastern half of iansas and 
Nebraska, These are the regions where the Ben Davis variety. is grown.most 
extensively and past reports from these states show that almost all the loss 
is on this variety. | 

Nebraska probably suffers most severely of any of the states from 
blister canker. This disease is generally considered to te worse in sections 
having scant rainfall and especially subject to summer droughts, than where 
the rainfall is more abundant and evenly distributed. 

No reports. of blister canker have ever been received from States west 
of Nebraska and Kansas. That the disease is not yet established in ‘the 
Northwest seems certain fram the careful surveys which have beer. made from 
time to time by competent pathologists. The conditions in Colorado are not so 
well known. . This state is planted extensively with Ben Davis and Gano, both 
very susceptible to the disease. However, the fact that the orchards in that 
region are comparatively young may explain the absence of the disease. The 
influence of irrigation on this . isease is not known, It is predicted that 
blister canker will cause considerable trouble in the Colorado region when it 
once gets established. 

The reports from state collaborators follow: 


New York (Chupp)- Reported in both Hudson River and Lake Ontario 
regions. Of minor importance. 


West Virginia (Sher aon)= Becom: ng rare about Morgantown. -However, 
it still persists on a few old trees. 


Tennessee (Hesler)- Scattering cases found in various parts Bf f 
the state., Not a real factor but becoming important. One 
prominent grower says it is the worst enemy of the apple 
here. (This is the first report of the disease from Tennessee) 
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Percentage figures 
represent. the relative production 
of Ben Davis to the total apple 
Crop of the: state. 
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centase of Ben Davis grown in each 


Arkansas (Elliott)- Generally distributed. Ten percent of 
trees injured and 2% logs to apple crop. 


Ohio (Selby)- Has shown increased attack on older apple trees, 
especially to the southward in Ohio. 


Illinois (Anderson)~ About the same as usual. Mainly in south 
half of state. About 20% of Ben Davis over ie) years old 
infected. At least 1% loss in state. 


Nebraska (Goss)~ Blister canker present in most orchards this 
year. 


Varieties reported susceptible to blister canker - 1920: 


Ben Davis = Tenn. Wai Maiden Blush - fll. 
Black Bens - Tenn. Paragon - Tenn. 

Chenango - Ill. Rome Beauty - Ill. 
Fameuse - Ill. Senator Li. 

Father Abraham ~ Tenn. Willow Twig - Ill. 

Gano = lal Yates <= Tenn. 

Grimes = 11a, Yellow Transparent - Ill. 


Jonathan - Ill. 


Table 9. Varietal susceptibility of apples to blister canker as shown 
in Cooper's bulletin on blister canker (Neb. Exp. Sta. Res. Ful. 12. 1917). 
It is based partly on inoculation studies and part on field studies. 


Very 's- Moderately : Moderately : Very 
Resistant : Resistant - Susceptible: Susceptible 
Oldenburg : Jonathan York :Delicious* 
Wealthy :Winesap . :Willow Twig :Ben Davis 
: Arkansas :Rome Beauty ; Gano 
:Arkansas Black:Maiden Blush :Yellow Transparent 
: Janet :Champion 
:Minkler : Grimes 
: Fameuse :Missouri 
: Stayman :Northern Spy 
Winesap :Chicago 
:Va. Beauty :Yates 
:Wolf River :King David 
:Northwestern :Walbridge 
Greening > 
:Malinda 


*Based on artificial inoculations only, not ficid ees therefore, 
evidence is not complete. 


Black rot caused by Physalospora cydoniae Arnaud 
(Sphaeropsis malorum (Berk.) Pa.). 


Black rot was reported as prevalent in all the apple growing states east 
of the 100th Meridian. In addition reports were received for the first time 
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from Oregon and California. C. R. Stillinger hes investigated this disease 
in the) West.and has recently, reported his findings. ee 10: A53-A58. 
1920.) He states that Hahn in 191A, in an unpublished thesis describes a 
canser of apple trees in California which was caused by a ae ws indistin- 
guishable from Sphaeropsis malorum but referred to Diplodia natalensis Hvans, 
on account of the common occurrence of two-celled pycnospores. Stillinger 
found the true black rot of the fruit to te quite common in Oregon although 
he was unable to find the canker form. This is not surprising since in many 
regions of the Mississippi Valley the true New York apple tree canker is rarely 
found. Bares in Oregon reports "black rot fungus fruiting abundantly on apple 
bark injured by low temperatures of last December all through the Willamette 


Valley. No report of serious fruit infections". E. H. Smith in California 
reports that black rot is "found occasionally along the coast; of some economic 
_ importance in Santa Cruz districts". It would seem from these various reports 


that black rot is not at all rare in the Northwest and that it has occurred 

in that region in a mild form for a number of years.. It is commonly reported 
on apples from these regions by inspectors of the Bureau of Markets. It would 
be of interest to know more concerning its distribution in the interior Western 
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states from which it has not been reported yet. it is suggested that the 
collaborators of these states examine the fruit in the field and in the marsets, 
as well as the trees in the orchard, during the coming season. ~ 

The severity of black rot and frog eye leaf spot in the East during 
1ge0 corresponds closely to the conditions in 1919 except that it seems to 
have been more severe in Virginia and North Carolina as a leaf spot, and less 
severe in Pennsylvania, where it caused great damage in 1919. As usual most 
damage was reported in the South Atlantic and Gulf States and fairly heavy 
infection in the Micsissippi Valley. 


Es eae So & 
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A noticeable feature of the 1920 eenorts wag the wide prevalence of 
“blossom end rot" with black rot sa irack Thiec condition was reported as 
common in Ohio and Tennessee and was observed in Tllinois and Pennsylvania. A 
more detailed discussion of this type | of injury wili be given later under the 
head of "nature of ene 

The percentage loss from black rot throughout the United States was about 
1.5% or a total crop econ of 3,660, 00G bushels. "The Less im agig was 1.536% 
estimated as 2,260,000 bushels. Six of the leading black rot states, New York 
ama West Virginia, North Carolina, South Carolina and Georgia, aon a loss 

of 2 495, 000 pushels or over two-thirds of thé entire loss. The corrected 1 
tor each state will appear in supplement 18 of the Plant DieeEce Eultetin. 


New Hampshire (Butler)- Less than 1919. 


Massachusetts (Osmun)- Worse than average and worse than in 1919. 
second in importance to scab. rae Very abundant on leaves 
and limts in most uneprayed orchards; some trees being almost 
defoliated by it. 


Connecticut (Clinton)<- Sonsiderable infection on foliage early in 
season. 


New York (Chupp)- About same as usual. Important as a canker 
form. General. 


New Jersey (Cook)- About same as usual. Throughout state. 
Pennsylvania (Thurston and Orton)- Considerably less. General. 


Maryland (Temple) ~ Same as usual. 5% loss. Home storage losses 
are greatest. 


Oe a om \ V4 i . > = 
Virginia (Fromme)- More than in 1919 and more than average. 
General, especially on leaves. Important. 


West Virginia (Giddings 


Ss Same as last year and same as average 
General. Of consi 


Gerable importance. 


North Carolina (Jehle)- More than last year and more than average 
important. Throughout the state. 


Georgia (MeClintock)~ About came as last year. Little importance. 
Generally distributed. 


Alabama (Thiel)- Present in the state. 


Mississippi (Neal)- About same as usual. Unimportant. Local, 
mostly in western countics. 


Kentucky (Valleau)- Very common. 


Nhe c& «3 hn i > | = . 2 > . 
Tennessee (Hesler)- Generally distributed (as leaf spot and fruit 
rot), Net serious generally. 


Arkansas (Ellictt)- Cencrally distributed, 
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pene “(Gardner)=: State-wide, as a fruit rot and on foliage. 
“About same as last aay and Be eenae years 
Tllinois Landenbonts eiachela more. “eps usual. ares spot more 
. common in southern Tilinois Where some damage resulted. 
Blossom end rot pee cavcs in many orchards. of Ben Davis. 


Wanmesote cease abe ee leaf spot as local and unimportant, ‘tut 
5 more nee eee 


ie ae (isieh ere) ony a: Eee in a few crehards. 
Oregon (Barss)- Black bot fungus fruiting abundantly on apple 
‘bark -injured by low temperatures in Willamette Valley. No 


report of serious fruit infections. - 


California (. H. Smith)- Found occasionally along the coast; of 
. “some: economic importance ain te Cruz districts’. 


Table 10. Losses from black rot as shown by ‘examination of cars at 
destination by inspectors of the Bureau of Markets. 


; tok Pe rasan? :Percentage of : Remarks as to seriousness of . 
en ee shipment). / 017) - decay’ eet. Diet decay 
ee a ta ;No.cars: Percent: 


_. January % ~ i 20, 1920, (2925 aes) 4 : 
220i y 


Kansas °° aa 
‘Illinois ° cs ss ‘ ved meets hay fs 
pas Mascoura’s tact: “Avy; Mostly blue mold rot. 
} New: York abd 


2-10. : Blue mold present in nearly 
Cscv's every Car. non 


Oregon | Pe ; Blue mcld in one car. 


BP eNM ANA OE HH 
HY 
t 
realy 
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Virginia Cut 9 eiow 2-13; Considerable blue mold present. 
Washington: ~~: - Bly Mis 3. Srlatedh: ness mod z i 
. West’ Virginia Cr REN  BeAG HOMER . SWS <i 
fGen Poecere ld sede Ao, 43: Black rot and Rhizopus rot. 
Unknown heed et rhea Thy Att gro 6: : 
Total, > ieeigh Ai apa : 
July 7, 1920 ~ January fy 1921 (1920 crop) 
_ Arkansas Po He Se 5 ie ae 
. 74 Bogs oma aye 
California Big ah tig “bigm s OS ii 
Delaware sae ee Taba les Gea Some blue molé present. 
Mi diners' st ai 1c OHS sp OwOa C2 ke 
Maryland sel ies gelesen’ Const iderable blue inold present. 
Michtgan i oe ; its 2-15 .: u iota " 
New Jersey & a 85 Bey 
New Mexico: Mines, 2 & Beg hes MAP hS" o 
New York -: ifs aos © bil iae AO. +. Mogtly.pink,mold rot. 
iting bl Ol me Baewriz. | zone Te 3 
Ohio : MEAS OnE SaNGS a Sak , | 
Pennsylvania *.° : 9: 2430:.;. Comsiderable blue mold present. 
Tennessee ae Ohi ee PE: MIB RAN 3) 0c ne mi 
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; :Percentage of : Remarks as to seriousness of 
Origin of shipment ' decay ce decay 


i:No,cars:Percent: 


Jul 3 
Continued).- : : 
Virginia : 3B 30-47 : Pink mold present in one car. 
; by a 2-23; Considerable: blue mold present. 
Washington : : 2D 
West Virginia BG : 2-17 : Blue mold in, some cars. 
Unknown origin pane a te 65 :.Black rot, blue’ mold and Rhizopus. 
: 6: 43-10 : Blue mold in three cars. 
Total ; 139° 3 : “ak “ibaa 
Grand total .. «172 
Total pamper of cars inspected. .....+. 3462" 
* Approximate 


Nature of Injury from Black Rot. 


“It is evident from the reports oF the soolieberatons _that the type of 
injury most prevalent in the different sections. is -qui te distinct. In Virginia, 
West Virginia,- North Carolina. and parts’ og: Pennsylvania, : the -Leaf- spet or "frog 
eye" seems to be the most important phase of the disease, although the rotting 
of the fruit is important in some séctions. In the- Southern’ States the canker 
form as well as the fruit rot appears to be important. In the northern section 
of the Mississippi. Valley the canker form is of little importance, the leat spot 
causes practically no damage, while the fruit rot is quite serious, especially 
Where primary injury tothe fruit occurs ‘through the attack of insects, hail 
etc. In these sections ‘the fungus is commonly found fruiting on twigs killed 
by blight and in old blight cankers. In New York and parts of Ohio and Indiana 
the canker is more ¢ommon than farther west. Hesler, who has investigated this 
disease for a number of years, states that the canker form is rare in Tennessee. 

The reports of the Bureau of Markets indicate that black rot on the fruit 
occurs most commonly on apples from New York, Maryland, Pennsylvania, Virginia, 
West Virginia, Illinois and Ohio. The large number of reports from these states 
is, in part, due to the larger number of barrels shipped from the states. It 
is interesting to note that a number of reports of black rot on nor thwestern 
apples are found in the 1920 records of the inspectors. 

Defoliation as a result of the leaf spot was ‘reported as espec tatty 
prevalent in Massachusetts (hrout and Osmun), North ‘Carolina (Jehle), Virginia 
(Fromme), and southern Illinois (Anderson) . Fromme states that the effect of 
leaf spot is very noticeable the year following the injury, in the reduction. 
in quantity and size of fruit. This point should be torne in mind by the > 


collaborators in making their reports. ° 
A type of injury which has received unusual attention this year is that 
commonly called "blossom end rot". This is thought to be primarily due to 


sprays, probably arsenicals, and manifests itself as a black circular area 
about the calyx end, It is most common on Ben Davis in Illinois and appears 
especially where the trees have been undernourished, ag is true of other. types 
of spray injury. While this is probably a spray injury, it has been noted by 
several of the collaborators that black rot almost invariably follows such | 


35 


injury. Hesler in Tennessee states that Delicious. Ben Davis, Elack Bens, Red 
June and Winesaps are subject to this end rot. 


Dates of of earliest ebscevat tone of black rot: 

In most cases the collaborators failed to state whether their ébgervations 
Wene onthe |" troc cye” of the |leaf or rot of the fruit. The early reports are, 
without question, of the leaf spot. It would be well for the collaborators to 
indicate in their reports on this point. the nature of the injury first observed. 


| State i Date | Place | 

srt i eee rman is | | 
New York | . June 2 | Monroe County 
New Jerséy ; June 25 | . Beverly (Haskell) 
Pennsylvania |. July 10 | Center County 

| Virginia | May 21 | Blacksburg 

| Georgia. . | :April 30. | Fort,Valley (Roberts) |- 

| Mississippi - | Apeal 24 | -New Albany. (Roberts) | 
Tennessee May 2 | Lancing 

| Arkansas. | May 
Ohio i, dae | : 

| Indiana May) 28 Mor < san Odunty 

LMLinois eee Mec a | Anna ie 

| Missouri | Vay 17 | opr "ingfield 


Control of Black Rot. 


No special spraying operations for the control of black rot were reported 
by the collaborators for 1920. Several stated that the disease was not preva- 
lent in well, sprayed orchards. It is evident that the regular spre age opera- 
tions are depended upon to control black rot. 

From observations in Illinois it is evident that the use of nitrate of 
soda will reduce the amount of blossom end rot and thus reduce the chance of 
secondary infection. In one orchard where the owner had applied sodium nitrate 
to about two-thirds of his orchard and none to the other third, blossom end 
rot Was prevalent in the untreated part to the extent of at least five percent, 
while in the nitrated part none could be found. 

Any factor which reduces the amount of injury to the fruit will 
materially reduce the fruit rot. The amount of rot on the fruit in Illinois 
is directly proportional .to the percent of codling moth and curculio injury 
in most orchards. 

Hesler in Tennessee states that these eb, aia ee which blight badly 
are the varieties which suffer most from "frog eye" since the fungus winters 
on the blighted twigs and the. spores are washed from these on the leaves. 
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In 1920 apple rust was far less prevalent and less destructive than 
eae) s” the only. region which suffered any great loss was the Virginia- 
North Carolina district. Even in Virginia the percentage loss dropped from 15 
in 1919 to 5 in 1920. Severe losses were sustained in Arkansas where, gradica- 
tion of the cedars had not been practiced. 


No new records of the distribution of rust were obtained. A complete 
summary of the rust situation in the United States is given in the Plant Disease 
Bulletin, Supplement 9, and the reeder is referred to this for more detailed 
information concerning the distribution of the disease. 

The following reports were received from the collaborators concerning 
the distribution and relative prevalence of the disease in 1920: 


fassachucetts (Osmun)- About as usual. Unimportant. 
Connecticut (Clinton)- Average same. 


New York (Chupp)- About same as average year; both on fruit and 
foliage. On Long Island and in Hudson Valley only. 


New Jersey (Cook)- Same as usual in a few localities only. 

Virginia (Fromme)- Very severe again in the Shenandoah Valley 
region except where protection has been obtained by cedar 
eradication. Unusually severe in counties east of the Blue 
Ridge. Damage as a whole was less, owing to eradication of 


cedars in important commercial section. 


West Virginia (Giddings)- Very general over state. Unimportant 
this year. Less than average and less than last year. 


North Carolina (Jehle)- About same as last year and average 
year. Unimportant. 


Kentucky (Valleau)- Common over most of the state. Apparently 
not Serious. 


Tennessee (Hesler)~ General over state. Important only in local 
areas. 


Georgia (McClintock)- General over state. Unimportant. 
Alabama (Thiel)- Present in the state. No data on damage. 


Mississippi (Neal)- Local. Unimportant. Less than last year 
and less than average. 


Alabama-(EZlliott)- Extremely severe in regions where cedars are 
plentiful. Trees defoliated in July and August. -Mostly in 
northwestern part of state. 


Chio (Selby)- More than usual. Mostly in the Ohio Valley region. 


Indiana (Gardner)- Mostly in southern half of state where red 
cedars are abundant. ' 


Illinois (Anderson)- About same as usual. Mostly in extreme south 
Union and Johnson Counties). Some in western section. 


Iowa (Melhus)- Less than last year. 


By 
Minnusota (Leach)~ Not very prevalent; over coutheast quarter of state, 
,.-.Wisconsin (Vaughan)- Lees than average, along Mississippi River bluffs. 


Kansas (Melehers)- Present but no damage to’ speak of. 


‘Fig. 10. Percentage loss from apple rust as estimated for WUSIZNO) 


Nature of Injury from Rust. 


Three types of injury result from the attack of Gymnosporangium 
Jjuniperi-virginianae; (1) Injury to the foliage, resulting in reduced assimi-~ 
lating surface. In some cases defoliation résults; thus ulliott in Arkansas 
reports that "trees (Jonathans) were defoliated in July and August". In other 
Cases a scorching of:the leaves similar to spray burn occurs. This: condition 
Was reported by Fromme on Black Twigs in Virginia. The foliage injury. resulted 
in dwarfing the tree and reducing the size and quantity of the fruit. ‘ (2) 
Injury to the fruit. It appears that frui't infection is common on some 
varieties and rare on others. There is also. great variation in this respect 
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from season to season, Melchers in Kansas reported leaf infection as common 
but "fruit is never affected". In southern Illinois leaf infection was very 
common and abundant but the fruit was rarely rusted. (4%) Injury to twigs. 
Twig infection is much like fruit infection in the matter of wide variation. 
Hesler reported twig infection common on Red June in Tennessee. It was also 
common on Smith Cider in Illinois and Virginia... On commen@ial varieties, 
however, it does not seem to be of any importance. 


j 
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Fig. 11. Occurrence of apple rust in 1920 and distribution of re 
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cedars: 


Relation of Weather to Rust in 1920. 

In the principal rust région, Wést Virginia, Virginia and North Carolina, 
May Was* unusually dry, cool month. This, together with extensive cedar ) 
eradication, explains the percentage reduction in rust in these regions. In 
.Ohio the northern section was dry‘ during May but.in the southern section, where 
most of the rust occurs, the precipitation was above normal. This was true 
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also in southern Indiana and Illinois. Excessive rainfalls occurred in the 
northwestern section of Alabama and this:was ‘probably responsible for the heavy 
BOnee oon Ih tails State where .she cedars were not eradicated. 

More infcrmation 1S net2ssary concerning the time of infection of the 
rust fungus Lefore acturate statements can be made concerning the relation of 
the weather to the prevalence of the disease. 


Daves of first observations of rust on apple: crane 

in audition to tins into-ma‘ion furnished by the collaborators as given” 
belcw, Hesler in fennessce made a number cf observations on the development of 
the spore horns of tne. cedar apples and the time of opening of the aecia. 


“Development on cedar ~ Knox County, Tennessee. Beane 
Maren 20: Galls with horns just beginning to break 
thrournh. es! ies 3k one 
March 24: dorns 1/16" long. OSS i Bm Oe A is 
March 20: Hcrns 4/16" long. Rain fell night of 27 and 
on morning of 28 at 9 a.m. trees still wet. 
April 2 : Horns 1/4 to 3/4" long and had d#scharged a 
crop of sporidia. - 
"Development on apple. 
June 4 : Pycnia, no atcia (Sevier County). 
June 20 : Accia just beginning to show. 
July 6 ; Aecia just breaking through. . 


"Subsequent to April 2, galls apparently functioning 


repeatedly, single galls producing several crops of 
sporidia (number not determined) .” 


hal 
aiaitern:: vile | Date first observed | Place 
a. ee eer Se eres AP Ne ERM MS reece 
| . Connecticut yhoo she | Old Saybrook 
New York iit dnaleyag & - | Poughkeepsie 
Pennsylvania duly eee) . Lebanon County 
Virginia bs hy Sone tab? Harrisonburg 
Tennessee June: 3 Pigeon Ford 
Illinois MER 25) Anna | 
Minnesota _ July 2 fe iP 
Wisconsin eouw) Jame 92h; | Gay.s:Mills 
Missouri {1 Southland 
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Varietal Resistance to Apple Rust. 


A summary of survey data concerning susceptible and resistant varieties 
from 1905 to 1919 appeared in last year's fruit disease summary (Pil, Wale) Bul: 
Suppl. 9: 108, 109. 1920). The following susceptible varieties were mentioned 
moeene A920 inepor'ts: poe 

sepeatbawis/= Tenn. artis Jonathan - iil. Ind. 
Remon = Phi. : vc Red June - Tenn. 
Champion - Tenn. ie . Rome Beauty ~. Mds 
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Commerce - e Beni senator - Tenn. 

Delicious - ‘Tenn. . Stayman - Penn. ue 

Larly Harvest.» Tenn. . Wealthy - Mass. N.Y. Tenn. Ill. Ta. Minn. 
Fanny - renn. York j=" Penn: Md. 


'Hesler in Tennessve makes the observation that "in one orchard Champion 
and Ben Davis were very susceptible while Delicious was moderately susceptible". 
Patten and Northwestern Greening were mentioned as showing some resistance in 
Minnesota. ; 


Table 1k, Summary of a questionnaire to growers in Virginia as to 
varieties affected and not affected in 1920. 


ee 
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No. growers ; Affected : Nos growers : Not 


reporting : ; reporting Qe aifected 
6 WOT Sa S wiveaid Bot : Winesap 
AN : Ben, Davis « : Ll e Delicious © 
1 : Jonathan ; 1 J oS tayman 
i : Shockley 2 iL Ete Black Twig 
1 S Rome Beavuye seca Teg : _ Borum 
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Control of Apple Rust. 


The only aetioa of conyrol reported by ‘collaborators was that of cedar 
tree cradication from the neighborhood of orchards. That this method is 
materially reducing the rust in large commercial apole growing sections is 
indicated by the reports of this year. Thus in New York Chupp stated that 
"removal of all cedar trees for one half mile from an orchard reduced the rust 
about 90%". Fromme in Virginia stated that "Frederick County cut practically 
all cedars and has practically no infection. Damage less, owing to eradication 
of cedars in important commercial sections." The small amount of damage by rust 
in Arkansas in spite of an ideal season for its development, can be attributed 
to the cedar eradication in that s Cotes Elliott stated "extremely severe in 
regions where cedars are plentiful, 85% of cedars cut in commercial apple 
sections". In West Virginia, where eradication. of the cedars has advanced farther 
than in any SON aes oe damage this season from rust was reported as 
"unimportant", 

Efforts to erantoate cedars in Union Couauy: Illinois, were made by the 
state Department of Agriculture. The:cedars were declared a oo and were 
ordered removed by January 1, 1921, in the neighborhood of Anna. The sucesss of 
this movement cannot be determined for several seasons. 

For further data concerning eradication see Piant Disease Bulletin, 
Supplement 9, pages 10-12. 


Crown gail caused by Eacterium tumefaciens Sm. & Towns. 


Crown gall occurs wherever apples are grown in the United States. The 
prevalence of the disease in various sections of the country is indicated by the 
fact that nearly every state in the Union has reported it as "general" or 
"common" during the past fifteen years. It is a serious nursery trouble in all 
sections and the wide dissemination oF nursery trees, together with the fact - 
that it has a wide range.of hosts, has assured a general distribution of the 
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disease. The reports in 1920 do not indicate anv serious trouble from the 
Giseace but this is not surprising, ccunsidering the difficulty both in locating 
the diseased trees and in determining the amount of damage. 

The: effeet of crown gall on young orchards has been investigated and | 
reported on by. the Iowa Station (Ia. Agr. Exo. Sta. Res. Bul. 50).. The results 
shew, that. planting crown galled trecs does not decrease the ela that crown 
galled trees did not. grow nearly so rapidly as healthy trees; that it is not 
uncommon, for galled trees to recover after they are set in the orchard; that 
darge galls seem to be more injurious than small ones; and that soft galls are 
more injurious than hard ones Unfortunately, no data on yield from galled and 

healthy trees are yet. available. It is commonly claimed by. nurserymen that trees 
suffering from créwn gall. yield as well, if not better, than healthy trees 

The actual loss to nurseries from crown gall is not reported eave by 
the Gollaboraters. This information can be secured, in many states, from the 
state nursery inspectors. Tt is suggestéd that ccllaborators meke an effort to 
Fecure data from these inspectors in 1921. The loss in this branch of ‘the 
industry must have been very large during the past year on account of the*high 
price of trees. and the scareity of RES stock. ‘In one of the. largest nurseries 
of the Mississ ippi Valley section it was estimated that 10 to 20% of the apple 
trees were discar ded on. account of crown gall in Pee “They estimated the money 
loss to be: abovt #0 , O00. 5 ! 

From unpublished data which Dr. I, E. een eb f Iowa, kindly furnished, 
it is shown that the average loss in a nursery where sents of.aiscarded trees 
Were made was 19.24%. About 20,0CO trees’are usually: set per. avre in the 
nursery plentings. Melhus fees tnat the stand when the trees are ready for 
lifting is 57.2% of this, or 11,440 trees on acsount of loss cf plants from 
various causes. If the loss from crown gall averages‘19. 24h the numoer of 

trees discarded per acre would be 2,196. At present nurseries ere selling 
their entire output and could sell more; thus they lose the eae of the 
Sale price of about 2,200 per acre. 

It is probable that crown gall is decreasing in many sections of the 
country as regards orchard crops, on account of the more: thoroughly organized 
nursery inspection service. in meee of the apple growing states, and the 
realization on the part of nurserymen that ey cannot sell diseased stock to 
most commercial orchardists. dershulhusp oa 

Varietal susceptibility is not mentioned by the collaborators except 
that Hesler in Tennessee stated that the aerial form on Harly Yarvest is common 
all over the state. This is also true of southesn Tivenois. Greene jand 
Melhus, in the bulletin referred to above, stated that wien Wealtuy and Jonathan 
were planted in infested soil, Wealthy showed 62% crown gall while’ Jorathan 
Showed only 13% at the end of four years. Nurserymén state that this difference 
in susceptibility is noticeable in the nursery. Saige aS 

The so-called "aerial crown gall" has received more att ention than usual 
in the 1920 reports. Whether or not this type of gall is always due to 
Bacterium tumefaciens is still an open question | as far.as.the appie is concerned. 
It is found on | Chenango in Tllinois wherever this variety is grown and is 
regarded by orchardists as a characteristic Yeature of this variety. It is 
also quite commonly found on Early Harvest as was mentioned earlier. 

In New York Chupp reported crown gall as not important and Sseeuiy the 
Same as the average. At Riverhead "one tree was pretty well covered with 


Eeddell (aerial gallis.?)-. In poppe sere Hesier reported the disease "severe in 
nurseries as well as in orchards aerial form-bad on arly dervest all over 
state; a big problem here”. Man enhenrs in Texas vogarded crown gall as "fairly 


important" and generally distributed. es pecially on nursery stock. In Arkansas 
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Llliott reported 10% of the crop injured. Melhug in Iowa, who has made a 
special study of the disease, stated that 22% of the apple nursery stock is 
suffering from crown gall, and that the less is 12% for 1920. This high 
estimate, by one who has made a careful study of the disease would indicate 
that the loss is being greatly underestimated in other sections of the country. 
In Idaho the disease was considered as "not serious". Heald and Dana in 
Washington stated that the “aerial form is not uncommon on the west side", 


Sooty blotch and fly speck caused by Leptothyrium pomi 
(Mont. & Fr.) Sace. and Phyllachora pomigena (Schw.) Sacc.* 


The following reports from state collaborators concerning these diseases 
have been received: 


Pennsylvania: Quite generally reported on York, Stayman, Spy, 
Greening, Rome Beauty, Fallawater, Wealthy. Worse than 
usual on account of late rains. Important in unsprayed 
orchards. Not important where late sprays were applied. 


West Virginia: General throughout the state. About the same 
as average. Important commercially. Easily controlled 
by the usual sprays. 


Maryland: One percent injury. 


Tennessee: Considerable damage to quality. Often 100% of fruit 
on the local market affected. 


Arkansas: Abundant on unsprayed fruit. 


Qhio: More than usually prevalent. Damage small. Wet season 
has been favorable for the fungi. July copper sprays 
gave excéllent results. 


Indiana: Worse than last year. Not of great importance. 


Illinois: Of no importance to the commercial crop. Some 
locally important. Poor site and indifferent 
spraying and pruning responsible for most of the 
trouble. . 


It is evident from these reports that sooty blotch and fly speck 
caused very little trouble in 1920. It was found generally distributed as 


usual and was perhaps more prevalent in New York, Pennsylvania and Maryland 
than usual. 


Kh 
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A ,eneral summary of this disease was given in Plant Disease Bulletin Supple- 
ment 9: 122-215. 1920. 


Table le, Losses from sooty blotch caused by Leptothyrium pomi, as 
shown by cxamination of cars at destination by inspectors of the Bureau of 
Markets. 


ae JePerGermrage Of +: : Percentage of 
Origin of shipment :_sooty blotch :: Origin of shipment : sooty blotch 
: ;No.cars:Percent; : we __iNo.cars: Percent _ 
alee mee ::Sept.12 - Dec.28,1920: 
Maine cee. Uae gytadter ony: : (Continued) : sy 
Massachusetts - | 3: 1 : erica Maryland : 1 Bi 
Virginia a ek Shee . 6-32 s¢ New Hampshire 1 ; 20S) 
WISHES) Spe Seis 1s a2 ig gm an Re ae an nA New York Mele 4 One 
Total Wier eine Be Pennsylvania ue as 2 
Mie ARTE he cits le VL eine PRAM OLA 
Sept. 11 - Dec. 28, 1920: : Ap West Virginia :_ 4% 4-45 
Delaware |: igs ote fob el Oe neue - Total ee alral ‘ 
(ECE ahaa 6) ON EZ UL Aly egy ata © Cee Ca oa RC CIRCE OREN i Anta ce 


' Total nunber of cans inspected.. ree BOCAS | 


Powdery mildew caused by Podosphaera leucotricha (E. & E.) Salm. 


Powdery mildew was prominent in several states east of the Mississippi 
this year but as uSual caused no serious trouble except in nurseries where it 
checked the growth in some instances. In New York it was. reported as more 
common than in 1919 but not of much importance. It occurred mostly in the Lake 
Ontario region and appeared in Monroe County June 18. In some sections it was 
Serious enough to dwarf the growth of the new shoots. It was reported from 
West Virginia as not causing. much damage this year. Maryland reported the 
disease locally severe on nursery stock. In Ohio Selby reported it as more 
prevalent than in 1919.. At Ladoga, Indiana P. J. Anderson observed mildew 
on Missouri Pippin, causing some dwarfing of shoots. In Idaho Hungerford 
Stated that it was present in neglected orchards, but Tess serious than last 
year. 

In the Morte. where mildew is usually a rather serious factor in the 
orchard, the damage was less than in 1919... Heald and Dana reported less than 
average in Washington, while Barss reported it "general, as usual, throughout 
Oregon". In both these states it is fairly well controlled by the usual lime- 
Sulfur scab sprays. 

D. F.. Fisher, in Farmers' Bulletin 1120, 1920, writes in regard to the 
nature of the injury: . 


"The disease frequently stunts the fruit and produces a 
disfiguring russeted appearance. ***** The chief logs, however, 
results from its attack upon the foliage, which, in severe Cascs, 
so devitalizes the tree that it fails to produce fruit buds and 
Causes a crop failure the succeeding season." 


He reported as most susceptible, Jonathan, Yellow Bellflower, Yellow 
Newton, tsopus (Spitzenburg), Black Ben, Grimes and Rome Beauty. White 
Pearmain and Wincsap are given as quite resistant. His report on mildew during 
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the season of 1920 fcllcws: 


"In the irrigated apple-growing districts of Central Wash- 
ington powdery mildew gave promise 6f developing to an alarming 
degree in the early part of the season, but the advent of a 
period of very hot, dry weather checked the spread of the 
disease about the first of July. The foliage was therefore not 
abnormally affected, except . in certain sections where the 
disease has been established -a ‘long time. But the exceptional 
prevalence of mildew during the. early pare of the season, at 
and immediately following the blossoming period, when fruit 
infection takes place, resuited in:the disfiguring of a 
considerable portion of the crop through russeting of the 
apples, This injury was common on Jonathans, Grimes, and 
Black Ben Davis as well as other susceptible varieties." 


Chas. W. Hauck, Acting District Horeteat carat Inspector of the Washington 
State Department of Agriculture, writes regarding powdery mildew: 


"The weather conditions in the spring of 1920 were not 
conducive to its development.-- Furthermore, we have been 
successful in spreading pretty thoroughly the gcespel 
according to D. F. Fisher, of the Division of Fruit Disease 
Investigations, and as a result the growers have been 
combating this’ disease.with much -success. Whereas, last 
year the spurs showed the effects of the severe damage done 
during the previous ‘summer, this year the spurs appeared - 
to be in good condition and indicate that relatively 


little damage is to be expected from mildew during the coming 
season. " 


Fruit spot’ caused by ae oe 


Fhacma fruit spot:seeme to heve attracted font hi attention in 1920 as 
ecmpared to 1919, ~ 

Clinton in Cohnecticut foadhted? an- average amount, with no ieee as 
196) percent. Chupp in in New York stated that the disease ele about the same 
aS laSt year. It was confined to the Hudson Valley. A trace was present 
in most orchards although some orchards ran as high as “o0%. The earliest 
report was from Columbia County on June 14. In Delaware Manns stated that 
the disease marked sone of thé early varieties from which the last scab 
epray was omitted, In West Virginia, where there was a heavy loss in 1919, 
the discasc was reported as’ unimport ortant and less than during the: everage 
year, mainly in the northern section of the state. ‘the Condition in 
Arkansas was also in sharp contrast to last year when a 25/. loss was 
reported on some varistics,- Elliott reported very little in the state and 
only 1% of the crop injured. In the Ozark section of Arkan and Missouri 
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Th 
ansas 
Pierce reports the disease as’ very Slight, causing ‘lees than L Te loss, whereas, 
in 1919 there was a depreciation of fully 60% of the crop of all susceptible 
varieties. The disease was also reported in Ohio and Iilinois with no 


serious loss in either state. Good control by sp spraying was reported from 
Arkansag, . mieten 
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Anthracnose caused by Neofabraea maliccrticis (Cord, ) Jackson 
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This disease is fou ae enly in’ the Northwest where 2o is especially 
serious west of the Cascad NMG RH eas in Washington and Oregon. During 1920 
the disease saused ve aa Sevcuc enim taotine mecton, [hoes veeconm om tans 
unusual severity 15 exmsained delow. 


Oregon (Barss)- Great Severity and general cistribution of this: 
disease throughout western Oregon. Damage to tre 
Was »Severest in years. Ihe severe freeze of Last ieeenioer 
rendered Davk tissues subject to a spread of infections at 
Mate oLten many times greater tnan usual. A big erop and 
SGaree sepormacterall resulted “ain great delay or even 
abandonment of fall anthracnose spray with consequent rapid 
wmecrease I number “Of inreccions. 


Washington (Heald and Dana)- More than averege year. Disease 
on the increase probadly on account of the severe winter. 


Table 14. losses from anthragnose caused by Necfabraca maiicorticis, 
as shown by examination of cars at ous shereaensatr9) by inspectors of the Bureau of 
Markets, 1920. 
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; Peresntage of : 
Origin cf shipment See. Cevay.. “7 ay. Remarks as to seriousness of 
:No. cars : Percer:t; decay 
: : : 
Beoruary, 5 = May 5. .1920:).-: : : f 
Oregon : 12: 1-14 : Associated with blue mold in 
: - 2 '. le 2cars. 
Washington : 8 Shi le Oey 
Total : 20 : : 
December 14 - 30, 1920 : ; : 
Oregon : 4 ; 3-25 : Asscciated with blue mold in 
: : ; 2 eieirste 
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Gren Loteaty acral ne ep ir ies Shope le ee Ge 
Total number of cars inspected........3384 
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European canker caused by Nectria galligena bres. 


A summary cf the occurrence .f this disease in the United ptates 
appeared in the Plant Disease Bulletin, Suppiement 1, page id, 1919. In 1920 
it wag reported from only three states, New Yorn, Virginia and i2iino is, and 


in none of these was it regarded as important. Theso are the first reports 
of European canker’ from Illinois and Virginia. It was found in a single tree 
at Meekin, Stephenson County, Hoes hh nat NiGlneisoh atalizt Fromme reported it from 
Jonesville. No dcuot this fungus ic present in other states but is so rare 
that it escapes observation. 
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Root Rots Caused by V Various Fungi 


Kykaria Fock vob. “Thus re still regarded as one of the most serious 
preblems for the fe fruit grower in the Shenandoah Valley and other partsof 
Virginia, North Carolina and Weet Virginia. The pathologists who attended the 
fruit disease conference in the Valley in August will agrce with Fromme that 
this disease is the most serious with which he has to contend, as far as apples 
are concerned. It seems pr okable that this will prove to be the case in other 
sections of the country, est coially to the west of the Appalachian Mountains in 
Kentucky and Tennessee. ie ler pau in Kentucky reports that 4ylaria root rot 
is "probably the most serious apple @isease" and “apparently in all sections 
Where apples are. grown". This is the farst nen of the disease received from 
Kentucky. Hesler in Tennessee. reported the disease as “of some importence" and 
suggestsd that it is "a problem that needs pines ho not only in Tennessee but 
elsewhere", In Illinois the territory where the disease was found was extended 


during the past ycoar by | finding a rather seriously infested orchard in Jacxson 


County. It is a comparatively rare disease in the state and is found only in 


the extreme southern end. New-York (Chupp)- According to the reports of field 
assistants, this trouble (Xylaria and Armillaria root rots) is becoming more. 
serious cach scason. Frem one tree to 10% of the trees in 50% of the orchards 
are affected. Close plowing, winter injury, etc., have more influence seemings 
ly then weather. Reported more often on Twenty Ounce, Baldwin, Duchess and 
Kings, in the order named. Elliott in Arkanses stated that the disease is 
general but not Severe, sal 


nee poe ro% reported as follows; 
New Yor < (Chipp)- See owe under Xylaria root rot. 
ietanead (Blliott)- Reported Clitocybe and Armillaria root rots as 
common. 


Oregon ‘Barss)- General causing occasional damage in most orchard 
sections. Trees girdled below ground and die. All fruit crops 
susceptible. 


fexas reot rot (Ozona omniverum Shear). The cnly state reporting on 


this disease in 1920 was Texas, where it is regarded as very important. 
Taubenhaus cstimates tne Lo 
n 


ss 

ed. 

Tilinois EE eae A serious root rot, caused evidently by some 
mushro om" tyoe of fungus, was found causing the. death of 

uabcut 10% of Ben Davis trees in a large commercial crchard at 

Danette Illinois. This orchard was planted on the site of 
an oak rorest end a large oak woods bounded it on two gsides. 
No fruiting bodies were found. The fungus strands were white 
and rather delicate - less than 1/8" in diameter. 


Pink rot caused ty Cephalothecium roseum (Fries) Cda. 


This rot was reperted es more abundant than usual in Tennessec, Ohio, 
and Tilinois, It caused "considerable loss, folowing scab" according te 
Tennessee, In Illincis it was ey ecormon on appics in the local 


Hesler in 
markets cn acccunt of the abundance of scab. The reports of the inspectors 
cf the Bureau of Markets on this disease are given in the accompanying table. 
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Table 14. Losses from pink mold rot caused by Cephalothecium roseum, as: 
shown by examination cf cars at destination by inspectors cf the Eureau of Markets. 


: Percentage of Bisiys 
Origin of shipment ‘ decay : Remarks as to seriousness. of decay 
:No.cars:Percent: 


Feb. 19 - May 19, 1920 


New York ; Bg Sieve ie 
Unknown origin kills ene eo 40-58 : Associated with blue mold rot. 

Total eae : 

Sept. 20, 1920-Jan. 6, 1921: : ro 9h UR 
Illinois : 1 13: Pink mold and blue mold rots. 
Michigan a aa ae ese " " " ne 
New York S 50-65 : Considerable amount of other decays 
“6 : 27-40.: present, principally blue mold, 
- A ets em eG. Rlack, and brown rots. 
Virginia 2 7-38 : Some black rot present. 
West Virginia rt dices 3 : Following scab. . 
: A Total : as) ‘ 2 : Soa 
SCIEN Clie MEAL io acs cvoyn avs sae nSila e. ene, 4's, oReus ssi pips 
Total number of cars inspected....... 3462* 


Rhizopus rot caused by Rhizopus sp. 


Table 15. Losses from Rhizopus rot caused by Rhizopus sp., as shown 
by examination of cars at destination by inspectors of the Fureau of Markets. 


: Percentage of : é 
Origin of shipment : decay : Remarks as to seriousness of decay. 
;No.cars:Percent; ‘i 


February 11-March 60,4920: 


55 Some blue mold also present. 


Massachusetts sb : 
Canada 2 ; 12-50 : Blue mold in one car, black rot in the 
Total Sineeune 7 Oune rT, 
aa Pees Nova! At 1920 sod ee eas ane : tet TU ian 
Delaware Oi A-32 ; Blue and gray mold rot in one car. 
Illinois “ (z 3-11 : Brown rot in one car. 
Maryland Oe 2 2 : Black ahd brown rots in one car. 
New York pita 3-13 : Mos tly black rect in one car. 
Pennsylvania 1 Bin 
Virginia Sie stiches 4 : Mostly blue mold rot. 
Unknown origin Shwe 65 : Mostly black’ rot with | some blue mold. 
a Total oF epee seraubel uluctwetbent ty 21s ceeaah 
RIPEN EOMUEM a elie sche s easy la alles eel mValle silo ial ents 105; 
Total number of cars inspected..... 3462* 


*Includes the reportsexamined for the period February 24, 1920, to January TORRES ek 


Brown rot caused by Sclerctinia cinerea (Bon.) Schrot. 


No doubt this rot was general throughout the fruit regions of the country, 
but few of the collaborators reported it as especially injurious. The scarcity 
of reports this season indicates that it was of little importance from the : 
field standpoint. Its importance from the storage and transit standpoint is ' 
indicated by the reports of inspectors given below. The fact that other rots 
were reported as common in most cases where Cars were inspected, leads one to . 
believe that the quality cf’ the fruit was below. normal and conditions of 
storage were poor. In Arkansas the disease was reported as common, with 1B 


of 1% loss to the crop. VWasnington - less than usual. In New York 1b Gee 
reported from Dutchess County ag “showing up severely on a few trees = 
Chenango". This variety is notoriously susceptible to brown rot an 
Anderson. Oregon reported it as very slight and not of economic importance, 


occurring as a fruit rot mostly on injured fruit. 


Table 16. Losses from brown rot caused by Sclerotinia sp., as shown by 
examination of cars at destination by inspectors of the Bureau of Markets. 


o-Percentageseh th sendin init 
S49 : ke as cae - 7 
Origin of shipment > Gecay_ .__: Remarks as to seriousness of cecay 

= iNo,dors "Percent (EE 


© ee we ne tree .e 
. . . 


Jane 29 = Apr. 22, 1920 


California io oo One aee ; 
Maine 7 + S.-=5e80 A-20°; Mostly complete decay- 
New York 2 7. 17-25 + Serious Gecay. 
Virginia’ Cid ig la Mlb 5 cle earhaey 
Washington a : 10-20 : Some blue mold in one car. 
Canada Sn Oe Soc aa 

Total te feet = 

July 2%, 1920 = Jan. 5, 1921: : : 
Delaware - 2 : 7-25 : Blue mold present in one Car. 
Illinois - oy on i | 11 : Brown rot and Rhizopus rot. 
Maryland : ere tie exo: 
Michigan Soar te Z 1 : Brown rot and blue mold rot. 
Missouri : 3 2 ae 
New York > 2 2, 40-57 +. Mostly pink qed) rec. 
mm a : 2-19 : Considerable blue mold present. 
Ohio : alt syn eee: os 
Pennsylvania : Lene: Vas 
Virgins ai : -5 > : -2-25 : Considerable other rots present, 
: : . mostiy Diue mold rot and black rot 
West Virginia on es ie 3 ; Some bive mold rot present. 
Canada : 1 . 73 : " tt tt ee v 
Unknown origin PRA Sia as: ~=7 3 \ rer 
ae Total RUgiCO PERMA neh ye: Ses, eine 
GRAMG EPO TA linus eee cccareetere it ee alers 


Total number of cars inspected.... 


—— 


ee eee aOR 
* Approximately ToT at a Tee 


Blue mold rot cauged by Penicillium expansum (id.) Emend. Thom. 


The loss from blue mold is ey isa gnatveant as farvas the ‘apple 

Crop on the trees is concerned but it becomes a very important factor from the 
tame the fruit begins to be handied eat it is finally consumed. in storage 
Baa eransat it is the most impcrtant by far of ail the rots. eS np Os Sa pie 

to secure accurate estimates of losses in locgl markets and home storage, but 
there is little question but that this amounts to over ten percent of the crop 
thus handled. The losses a& revorted by the inspectors of the Eureau of Markets 
indicate the seriousness of this disease. 


Table 17. Losses from blue mold rot caused by Penicillium expansum, 4s 
shown by examination of cars at destination by in spectors of the bureau of 
Markets. 


4 


> Percentage of : 


Origin of shipment we decay eo. + Remarks as to Seraousnescmor 
Mee :No.¢ars:Percent: GEC avis meneame a 
Jan. 2 ~ June 17, 1920 

California : Zine oe oy is 
cg ge) ore 
. Colorado At eon - eAGvarived Stages of decay: ; 
pee e See eee Olas 
‘Tllinois g Ae eee -Ge ; 
: Diets eas) oe 
Kansas : i : HOP. 
Maine Body By es Oren 
Maryland 3 2 Ph AN ease 
Massachusetts Hof RMR AS Nie 
Missouri La 2 a Sue Ie 
Montana : arenas a: 
Nebraska : i : Bee 
New York : bbe 52-67 : 
ee 1) 2-26. 3 Other decays present invsome jare- 
Ohio : Bee SO nAO rs 
Oregon : Sh QR Baa & 
: Bet ote Witintinee Be ot 
Pennsylvania ee Aa 
Vir ginia : 431 : 2-18 : Biack rot present in several cars. 
Washington : 7 +: 50-67 : Some complete decay. 
: 56 : 25-45 : Considerable complete decay. 
CO i Bac: " " a 
West Virginia Sanghi AN ea area Oe 
Unknown origin : 3 +: 50-50 : Pink mold rot in one car. 
: : ie -cOTAer . Some pink mold rot in one Car. 
ee | | 
Canada : 6 : 47-50 : Considerable complete decay. 
On ei 
Total eiloofen «- 
poly on), 1920. = zea JOP aaa ; : 
Arkansas eae: Gs 


. 
ae 


California : Tis ite eae 1 


EE 


50 


a 


: Percentege of : 
Origin of shipment tice CeCEy : Remarks aS to seriousness 0 


:No.cars: Percent: decay 


> 
. 


2 
4a 


imiwO, 1020. > Jan. 10,0 192n: : : 
(Continued) : : : 
Colorado On tau Aelia: 
Delaware Bain a dalek 7-18 ; Considerable black rot present. 
Idaho 0 Lay Oten ieee a ora 
illinois Sh Oe tebe eee Ome 
indiana Sa as 
Kansas 5 1 ; 25a 
Maine : 2 st iA oe ae 
Maryland : 21 : 2-33 : Considerable black rot present. 
Michigan > 26 : 2-15: 
Missouri ; a = BOS) a 
New Hampshire : a ; BOR 
New Mexico : it : alee 
New York 3 6 : 29-57 : Considerable other decays present, 
2 ee Seiauall ees principally black rot. 
Ohio f » e-18 : Black rot present in four cars. 
Oregon Shei Bo EARS 
Pennsylvania 2 2 ; Z0-6€0 : Bad decay, some black rot. 
Sl etme doors 
Utah Sane Bees 
Virginia ae Se eerie 
Washington BG WiGy 
West Virginia sae : 2-25 : Considerable black rot present. 
Unknown origin nee seine 65 : Black rot and Rhizopus also present 
sail: 3 Ba I0) 
Canada : i : 72 : Mostly brown rot, some blue mold. 
Total sacle ate : 
Grande totals. .sengch os Geer eee ec eee 
Lobal nunber of cans anspeeued. aa. pein 2462* 
“Approximate. titi oa 


Jonathan spot (non-parasitic) 


This trouble seems to have caused very littie injury during 1920 and few 
reports were received from the collaborators. New Jersey reported Jonathan 
spot as due to Aiteinaria sp. and states that it is widespread. Indiana 
(Gardner) reported it worse than usual, occurring on ripe fruit on the. trees. | 
hg was observed on Jonathan, King ard Elack Twig. Ohio revorted less than 
usual. Illinois reported very little in the orchards but it was quite commonly 
observed on fruit in the market. The high price of containers forced growers 
in this section to attempt to sell their fruit in bulk. The fruit was allowed 
to stay on the trees longer. and was frequently kept out of storage for a 
considerable time. This resulted in more Jonathan spot appearing on market 
fruit early in the season. Wisconsin reported less than average and regards 
the disease as of very minor importance this season. In Idaho it was stated 
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that the disease was common tut less than last year. Nc estimate is given of 
the loss or its relative importance. Washington reported the disease as among 
those present. 


Table 18. Losses from Jonathan spot (probably non-parasitic), as shown 
by examination of cars at destination by inspectors of the Bureau of Markets. 


: Percentage of :: ; Percentage of 
Origin of shipment : decay :: Origin of shipment S deca 
;No.cars:Percent: : iNo.cars:Pereent 
Jan. 28 - Mar. 12, 1920: t.23,1920-Jan.5,1921: 
Washington SU AME 8s B27 : Continued) : : 
5 : : Virginia : 3 ; iB) 
Sept.24,1920-Jan.5,1921: : ae Washington Rasy (lel 2 5-20 
illinois : if : Wane New York : 1 : 8 
Maryland i ( ZB Total 2 ae 
Pi WORE Pon 
Grand ie sO Sal RONEN a OC 15 
Total number of cars inspected.......... 3384 


Bitter. pit (Stippen, Baldwin spot)- non-parasitic 


This disease is becoming more generally recognized ty pathologists in its 
many manifestations and variable characters on different varieties It seems to 
be quite generally distributed over the United States but is most Jneedlien’ in 
the Hast, especially in New York, and the Northwest. 

New York - Much less than usual; not important this season. New Jersey ~ 
Very abundant, especially on Baldwins. Tennessee - Unimportant. Observed on 
many varieties in the market, especially Baldwins, Pippins and Yellow Newtons. 
Maryland - More than usual. Arkansas ~ Severe in some Grimes orchards. Ohio ~ 
More than usual. Weather favorable for large fruit which was responsible “for 
Condition. Indiana - On Stark, Grimes and Baldwin. Washington - About same 
as average year. Five percent loss to crop. Everett district, mostly on 
Baldwin, King and Spitzenberg; Yakima district, Grimes and black Twig; Prosser 
district, Gano and Ben Davis. Idaho - Less than last year. Not common. 


Table 19. . Logses from bitter pit (non-parasitic), as shown by examination 
of cars at destination by inspectors of the Bureau of Markets, 1920. 


seepnceer pe  n  C  D 


; Percentage of : 
Origin of shipment : decay : Remarks as to seriousness of decay 
:No.cars:Percent;: 


Jan. 13 - Apr. 26 


California 3 Bk aes 

Massachusetts 1 : 17  : Associated with other blemishes. 
New York ape ppckoeys Fy Sali dies 

Oregon 2 4-20 


Washington : : 74-25 : 
Total el : : 


he 


: Percentage of : 


Origin of shipment : decay : Remarks as to seriousness of decay. 


July 23 - Jan. 3, 1921: 


:No.cars: Percent: 


ee os of 


California : aL 14 

Maryland : 1 1 : Mostly blue mold rot. 

New Hampshire : 3 6-20; 

New York . sprites h=12 

Tennessee : a Bo aia ds 

Virginia ; Ie ereeinae : Associated with storage scald. 
Washington i aa) a5: 

West Virginia : v si eke 


5 


Total 
Grand total... secre neeceeeeseves sae BAL 
Total number of cars inspected....... 3304 


and D. 


D. F. Fisher, Wenatchee, Washington, writes as follows on bitter pit: 


"Losses were greater than for several years past, especially 
in cases of light crops of Black Ben Davis, some orchards running 
as high as 75% to 90% culls on account of bitter pit." 


Water core (non-parasitic) 


The following note on this disease was received from Dr. Charles Brooks 
F. Fisher, of the Department of Agriculture: 


"The losses from this disease were greater than usual - Jonathan, 
Stayman, Rome and Winesap being the principal varieties affected. 
Probably 75% of the Winesaps were affected. Most of the water core 
was of the 'invisible' type, not extending to the surface, and hence 
could not be excluded from market fruit under the state law. This 
caused some apprehension in the trade but did not prove to be a 
serious matter in the case of the Winesaps, which constitute the 
bulk of the storage fruit. The water-cored condition disappeared 
from the Winesaps after a few weeks in storage, in most cases, and 
there was no ill effect upon the keeping quality of such fruit. But 
in the case of the softer textured apples, such as the Jonathan and 
Rome, water Gore did not disappear or abate in severity during 
storage, but instead predisposed the fruit to ‘intemal breakdown’. 
The latter condition was therefore atnormally prevalent on these 
varieties, and was frequently complained of as 'the apples turning 
black or brown inside'. Both water core and internal breakdown were 
especially prevalent on the larger sized apples." 


Reports of water core have been received from New Jersey - Rare; Ohio - 


General; Wisconsin - Minor, except on Northwestern Greenings, which are quite sus- ; 


ceptible; and Washington. 


Internal breakdown (non-parasitic) 


D. H. Rose in the Division Letter Bureau of Markets, 25, O. Jan. 20, 
1921, writes: 


"Internal browning and mealiness of apples has 
been quite common during the present shipping season, 
especially in Northwesterns, Jonathans, and Stayman 
Winesaps. In many cases it has been so bad as to lock 
more like freezing than like the cendition known to 
inspectors as internal breakdown. In a lot of Jorathans 
examined by Dr. Garrick and the writer in October, 
before there was any possibility of freezing in the 
orchards or in transit, most of the symptoms of freezing 
were found, except deep browning under bruises. It was 
noted, however, that many of the apples looked sound 
from the outside, but, on cutting, were found to have a 
quarter inch ring of apparently sound flesh outside of 
a browned, mealy interior. 

"In connection with this disease Charles Brooks 
makes. the following statement: ‘I understand that there 
has been an unusual amount of water core this year, 
particularly on Winesap. If the Jonathans were originally 
affected with this trouble, it is possible that there 
might be after effects, similar to what you describe. '! 
This fits in well with observations made in Chicago and 
other markets, that, in Jonathans, internal breakdown 
and water core are often associated.” 


idaho (Hungerford) reported much more of this trouble in 1920 than was 
observed in 1919. He describes it as a "breakdown of the fruit at picking time 
or soon after. Over-irrigation seems to increase the injury. Jonathan and 
Winesap especially susceptible to injury." The trouble is also reported from 
Ohio. 


D. F. Fisher reported as follows concerning this condition in the 
Nor thwest: 


"While other factors may be involved and the inflvence 
of a previous water-cored condition has been pointed out, 
the most important single factor causing internal breakdown 
WaS undoubtedly the over-maturity of the apples when picked. 
The fall of 1920 was unusually cloudy and rainy for this 
'dry climate', and coloring of the apples was slow. ience, 
there was a general tendency for growers to delay picking 
as long as possible, waiting for color that would put a 
higher percent of the fruit in the Extra Fancy market grade. 
The crop of Jonathans and Romes was quite uneven anda gener- 
ally light. The size of the apples, therefore, was larg, 
Many overgrown specimens being produced under these conditions. 
Such apples are recognized as inherently of poor keeping 
quality. When picking was delayed these apples were in no 
condition to withstand storage since they were already soft 

“and at the eating stage in many cases. A large proportion, 
therefore, reached the end of their storage life and were 
destroyed by internal breakdown within asshort time as from 
three to four weeks." 
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| Scaid (non-parasitic) 
| Seald, teing primarily a stcrage and market trouble, was not reported 
nt | by the majority cf the state collaborators. The following ncte was received 
from Dr. Charles Brooks conceming this condition: 

; 


‘| "Apple scald is causing an unusual amount of loss 

i this year; the severity of the trouble apparently being 
dus to the fact that the apples were unusually warm when 
they went into storage anc have in many cases been held 
rather tevond their season." 


The loss from scald as determined by the inspectors of the Eureau of 
Markets is given in the following table. 


Table 20. Losses from scald (non-parasitic), as shown by examination of 
cars at destination by inspectors cf the Bureau of Markets. : 


> Pereentage of : 


a Origin of shipment : seaid : Remarks as to seriousness of 
HONE SES SC Sem peta 


:No.cars:Percent: scald 


Jame = June Ty gee 
California 


7 5-20: 
Idaho 2 55-78: 
6 7-27: 
Illinois 2 14-d0 
Maine a 55: Bad scald. 
2 Beans 0): 
Maryland il 65: Bad scald. 
1 Be 
Massachusetts 3 255 
Missouri 2 aR 
New York J 100: Covering 1/5 to 3/4 of surface. 
5 14-50: Some bad scald. 
Or egon Pe 25-53: Seme severe scald. 
54 eae 
Pennsylvania 3 50-70: Severe scald. 
2 5=20% 
Virginia 8 ; 55-100: Various degrees of severity. 
. : 19 : 5-45 : u " i! t 
Washington : 20 hU-uCO: e B 7 . 
he : 25-48: u ti " n 
2A; : anes : tt ti tt "t 
West Virginia : 2 : 50-85: Slight to severe. 
: Ses oe 
Canada ~ 2 2 : 538. 
Unknown Shi ade AES ns a Dery a 
Total ries ei slg ek : 
pept. 50, 1920 - Jan. 5, 1921: : 
California 2 1 ke 
Or egon ri 75: 
Virginia il 23; Slight scald. 


9 


ae 


: Percentage of ; 


Origin of shipment 2 Sead : Remarks as to seriousness of 
:No.cars:Percent: oh scald. 


. 
® 


pepe. 50, 1920 - Jan. 5, 1921: : 
(Continued) : : : 
ie : 5-L7 = Mostiy sive ‘scatd: 

z QO : Mostly severe. 


Washington 
West Virginia 


bel 


OA COTS oe cace ys eons ala ce ee $e ee 461 
Total number of cars inspected... 3462 


Winter injury, killing or injury of trees by low temperature. 


The most severe winter injury in the history of the fruit industry of 
the Northwest occurred in Idaho, \iashington and Oregon last year when very low 
temperatures were reached during December 1919. Many trees were killed and 
Whole orchards succumbed in some cases. All gradations of injury from total 
death of trees to slight cankering and loss of fruit, occurred. The following 
special reports of C. W. Hungerford and D. F. Fisher give an idea of the extent 
of the injury: 


"The temperatures during December 1919 were the lowest 
ever recorded for many of the fruit producing sections of 
the Northwest. At Lewiston, Idaho, where the temperature 
reached 27° below zero, there was very serious injury to 
cherries, peaches, walnuts, chestnuts, apricots and apples. 
The peach and apricot crop for this year was practically 
a failure. The cherry crop reduced about 50% and many 
of the trees injured beyond recovery. The walnut and 
Chestnut trees were killed back to within a few feet of the 
ground and very serious injury resulted to many apple orchards. 

"In one orchard of Yellow Newtown apple trees about 
six acres of trees were practically destroyed. The bark 
on the southwest side of nearly all of the trees was dead 
and blistered when they were inspected May 13, 1920. The 
bark on the other side of the trees was a normal green color 
and apparently uninjured. The majority of the trecs started 
growth on the main trunk but very few on the branches. 

"In this orchard the influence of lack of sufficient 
irrigating water during the growing season upon the suscep- 
tibility of the trees to injury was very clearly shown. An 

‘irrigation flume ran along one side and through the middle 
of the orchard. All of the trees adjacent to this flume 
were uninjured." -- C. W. Hungerford, Mcscow, Idaho. 


fonererere OLsiererore) 


"The severe freezing weather of the early part of 
December, 1919, caused heavy loss through the killing or 
damage of large numbers of fruit and nut trees all over 
the Pacific Northwest, but more particularly west of the 
Cascade Mountains. The \ienatchee-North Central Washington 


district, the most important apple-growing section, 

escaped with little or no damage, although the minimum 
temperature reached 20°F. This freedom from injury is 
doubtless attributable to the thoroughly dormant condition 
of the trees at the time of the freeze. The Yakima Valley, 
with more diversified fruit interests, suffered heavy 
damage through the killing of large acreages of peach trees 


.and the loss of the crop over a larger area where the 


trees themselves were not killed. In parts of this dis- 
trict the minimum temperature reached 36°F, and here damage 
Was experienced on ail fruit trees. Winesap and Wagener 
apples, suffered severely, some trees being killed, while 
the crop was materially shortened by the failure of the 
apples to attain normal size, due to a diminished vitality 
of the trees. Cherry (sweet) trees were badly damaged and 
the crop was generaliy lost. In the Walla Walla district 
Italian prune trees were severely affected. 

"In the Hood River Valley (Oregon) apples and pears 
suffered severely but the pears have shown a greater 
recuderative power then the apples. At the time of the 
freeze 4njou pears were recognized as having suffered 
little damage, but Bosc, Clairgeau, Comice and Bartlett 
were s¢riously injured, and in many cases trees Were 
believed to te dead which have since recovered. The 
crop was not damaged on the Anjous but on other 
varietics a few fruits only were borne on.terminals in 
the taps of the trees. Of the apple varieties the Yellow 
Newtown appeared to be most susceptible to injury, while 
the Ortley and Red Cheek Pippin were markedly resistant. 
Few Winesaps are grown in this district. The injury 
appeared to be confined mostly to the lower areas of the 
district and on-the trees was most severe at the snow 
line, diminishing in severity upwards. 

"Farther west, in the non-irrigated districts of both 
Oregon and Vashington, the damage was greatest on low 
bottom lands, where minimum temperatures as low as 2A°F 
were recorded. This extreme was many degrees lower than 
any recorded since the coming of the white settlers to 
this section. Heaviest damage occurred through the 
killing of orchards of walnuts, apples, prunes and 
peaches, the trees bteang killed to the snow line. Ali 
fruits suffered severely upon the low bottom land where 
they had not reached a stage of dormancy sufficient to 
withstand the cold. Temperatures considerably below zero 
were recorded in the orchard sections at higher clevations, 
but due to better air drainage, and especially is the 
fact that the preceding sununer was very dry and these trees 
therefore went into winter thoroughivy dormant, very little 
injury occurred here. The orchards on the low bettom 
land, on the other hand, had not suffered cuch severe 
drought and had been maintained in a vigorous growing 
condition by intensive tillage. With the coming of the 
heavy rains the trees on low land were maintained in a 


succulent cendition that wes absent from the hill orchards. 
These rains, combined with mild temperatures, continued 
almost until the freeze so the trees were afforded no 
chance to develop dormancy. Fortunately, a large percent 
of the total fruit acreage is located on the higher lands, 
Where severe injury did not cecur. The type of injury 
occurring most frequently in the hill crchards was ‘winter 
Sunscald’ on the south side of the bodies above the snow 
line, but in the bottom land orchards cambium injury 
frequentiy girdled the trees at the snow line, diminishing 
im Severity toward the top of the trees. In general the 
fruiting wood was not injured, or but slightly so, and 
frequently the buds were not damaged, especialiy on prunes 
and apples. in the case of most varieties of cherries, 
pears and peaches, however, the fruit buds were killed. 
The Royal Ann cherry and Anjou »xear produced a fair crop 
and generally appeared more hardy than other varicties. 
Bartlett pears produced a few fruits on terminal growth 
high vo in the trees, 


rite 

wag strik kingly Senior ae sted 4 in many cases. Old, ea -zed 
Itaizan prune trees ae ed to survive the season but vigorous 
young trees growing alongside regained full vegetative vigor 
and matured a full crop. Trees that nad been well rertilized 
(nct ov jer-stimulated) were enly slightly ingured while 
MUnteriiiized trees adjacent were killed. Trees that had been 
premeturely epic through spray injury the previous 
Season were skilled, while those not subjected to such injury 
cams through. 

"TRE, Ssnow-blanket on the ground varied in depth from 
OE 0 36" SGmenasprceluded any rock inqury. “Thais also 
Save a chance to renew the tops of tne trees killed to the 
snow line by stump grafting or from shoots from adventitious 
buds télow. This is being done with especial promise in the 
Case of walnuts and some apples. Trained-uo Loganberry and 
other vines were killed to the snow line and the crop was re- | 
duced 40-50% thereby. Nor was the damage confined to fruits for 
ornamentals; oaks, and other forest trees were badly damaged or 
killed." -- 2D. F. Fisher, Wenatchee, Washington. 


Washington (Heald and Dana)- The highest amount of injury ever 
Known in some sections, resulting in die bacxw and reduced 
vitality with lower yicld. The important apple sections 
report 12-40% of all apple wood killed. Due to early December 
(1919) temperatures (29-31° below zero). 


Oregon (Earss)- The below zero temperatures of last December 

: Gaused the death of some apple trees, especially Baldwins 
in low situations in the Willamette Vallcy. Newtowns were 
also severcly damaged. Many orchards of different varieties 
were seriously affected and in some cases will be puiled up. 
The great majority of orchards, however, will pull through 
With little permanent evidences of injury and a good crop 
is anticipated this fall in many sections. In general, hill 
orchards escaped serious camage. 
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The accompanying map with a table showing the temperatures in some of the EB 
principal fruit sections of the Northwest is presented to show the extent 


disastrous freeze of 1919-20. 
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Fig. l2. The principal fruit areas of the Northwest. 


Table 21. Minimum temperatures in the principal fruit areas of the 


Northwest. 
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No serious general injury was reported from the eastern half of the 
Country, due to the fact that no extremely low temperatures were reached. 
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Minimum temperature December, 1919. 
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The following reports are from the collaborators of these sections: 


New Hampshire (Butler)- No trees Killed but considerable injury 
to individual limts, Faldwins teing especially affected. 


Connecticut (Haskell and Stoddard)- Cases of collar injury were 
noted on the southwest side of about seventy-five apple trees 
of the variety Opalescent. In many cases the bark was loosened 
half around the tree. Healing was going on, but poorly. in 
the same orchard alternate rows of another variety, Williams, 
were unaffected. : 


New York (Chupp)- A slight amount both in the Hudson and Lake 
Ontario fruit district. Not important. 


New Jersey (Cook) Winter injury common. 


Ohio (Selby)- Winter injury has occurred as a result of ice 
coating, low temperatures and delayed maturity of apple 
trees; it has been found in poorly drained locations, and, 
While less than on cherry and plum trees, has been more 
than normally serious. 


Prost injury - killing of blossoms. 


Frost and freezing temperatures were recorded for the entire northern 
Mississippi Valley and Ohio Valley and northward on May 14 and 15. This cold 
spell extended eastward, including West Virginia, Pennsylvania, and parts of 
Maryland and Virginia. Fortunately the season throughout the entire northern 
United States was about two weeks late and little damage was done north of the 
4ist parallel. In central Illinois, Indiana and Ohio, however, the apples 
were in full bloom at this time. It was thought at the time that this would 
result in an almost complete killing of the fruit. This proved to be true in 
the case of some varieties but others seem to have escaped with very little 
injury. Ina number of commercial orchards, however, the crop was £0 reduced 
as to maké harvesting unprofitable. While considerable local damage resuited, 
sufficient fruit escaped to make the total damage rather low. A heavy yield 
of those varieties which escaped the frost reduced the loss to many commercial 
_ growers who had a number of varieties. An earlier cold spell, resulting in 
freezing temperatures on April 5, did some damage to apples in Arkansas, Tennessee, 
Kentucky and southern Illinois and Missouri. The damage to apples, however, was 
slight as compared to that done to earlier fruit crops such as peaches, plums 
and cherries. 


Frost injury of fruit and leaves. 


‘Russet bands as a result of early frosts were reported from Virginia, 
Ohio, Indiana and Illinois. 

Selby in Ohio reported; Curious manifestations of freezing injury 
have been noted in Ross and Athens Counties and doubtless occur 
elsewhere. Along with serious loss from freezing have come 
clusters of dwarfed leaves with delayed formmtion of buds, and 
scattered fruits having one side scarred. Variable injury is 
noted on different branches of the same tree. Frost rings upon 
apple are observed in these districts as in most others. 


Indiana (Gardner)- Very severe throughout state, 
New York (Chupp)- Hail injury reported as serious in Orange County. 


Illinois (Anderson)-'Hail injured some apples but did more damage 
to peaches in the region about Cobden, Union County. 


Idsho (Hungerford)~- Considerable loss in the Lewiston orchards. 


Storage rots of apples 
Dr. Charles Brooks writes concerning storage rots in general for 1920: 


"More than the average amount of rot has developed 
on stored fruit. This condition may be partly due to 
the fact that the warm weather during picking season 
made it unusually difficult to secure prompt cooling of 
the fruit after it went into storage." 


Miscellaneous fruit rots and spots 


Alternaria rot, caused by Alternaria sp., is mentioned by Cook in New 
Jersey as frequently following blossom end injury (blossom end rot) caused ©: by 
arsenicals, Core rot due to Alternaria was mentioned by Hungerford as causing 
serious trouble in Idaho; in some varieties the entire apple rots on the tree. 
This type of the disease was also reported from Washington and was commonly 
observed in Illinois. 

Phytophthora rot, caused by Phytophthora cactorum (Lebert & Cohn) Schr., 
was reported by Clinton as occurring in stored McIntosh apples in Connecticut. 

Jonathan freckle (non~-parasitic) was reported from Washington by Heald 
and Dana. “Distinct from Jonathan spot; entirely superficial." Brooks telieves 
this to be caused by the same conditions which bring about Jonathan spot. 

Spot necrosis is reported from Washington. The possible cause and the 
nature of the injury are not given. 

Spongy dry rot, caused by Volutella fructi Stev. & Hall, was reported as 
causing considerable rot in storage in Massachusetts. It was found on a : 
number of apples in the local markets in Illinois. The apples were said to be 
from Canada but their origin was doubtful. 


Miscellaneous bark cankers 


Brown bark spot (Heald and Dana) Washington ~ This disease kills trees : 
and produces a die-back. i 


Rough bark (cause unknown)~ Reported by Heald and Dana from Yakima County, 
Washington and from Coeur d'Alene, Idaho. 

Cytospora canker and Valsa dis-back. Chupp in New York stated Cytospora 
Was reported once as a as a twig canker following some other wee weakening factor. 
Selby in Ohio stated that Valsa dic-baek due to Valsa leucostoma (Pers.) Fr. was ; 
observed in Mercer County. New Mexico (Leonian) repo reported Cytcsovora leucostoma 
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weakened trees. It is getting quite abundant in the state. Healthy trees are 
not affected as a number of inoculations have shown. Ohio Valley (Anderson)- 
"TY have observed a Cytospora on injured or weakened or dead twigs and branches 
of apple trees throughout the Ohio Valley. It is very common everywhere. ‘The 
perfect stage is a Valsa which I have referred to Valsa ambiens Fr., but with 
some question as to the correctness of my determination", Arizona (J. G. Frown)- 
Reported die-back due to Cytospora rubescens from Apache County. Minnesota 
-also reported canker as due to Cytospora, 

Plenodomus canker (Plenodomus fuscomaculans). One report from Michigan. 

Measles (Cause unknown)- Was reported from New Mexico. (Leonian)- This - 
is getting to be quite a serious apple trouble throughout the state". See. 
Supplement 9 for further data on this disease, 


Spray injury 

The usual amount of spray injury was reported in 1920 and few points of 
interest were mentioned. New Jersey reported spray injury common. Tennessee 
reported that "lead injury" was important on susceptible varieties, causing 
calyx end injury on Ben Davis and Delicious, often follow®d.. by black rot, 
"Lime sulfur injury" in this state caused "leaf injury, marginal and tip, 
slight on fruit (Ben Davis and Delicious). In one case where found, I think 
was due to use of spray gun with low pressure, and resultant overdrenching"-~ 
-Heglér. Ohio (Selby)- Reported arsenical and "spray gun injury", Tilinois 
(Ander son)- Reported serious injury to the foliage in many orchards due to © 
the fact that the spray was applied after the primary scab infection (which was 
very heavy), resulting in burning over and around the infected spots. In some 
experimental blocks serious leaf burning resulted from the application of 
Magnesium arsenate. [Lead arsenate caused considerable blossom-end injury, 
especially on undernourished Ben Davis trees, Bordeaux injury was evident 
in many orchards in southern Illinois where early applications were made in an 
attempt to control blotch. Michigan (Coons)- Reported spray burn where - 
Magnesium arsenate Bordeaux was used; also some lime sulfur russeting. Minnesota 
reported local spray injury. Idaho (Hungerford)- "Serious injury noted this 
year upon Baldwin trees sprayed with Scalecide spray late in November 1919. 
All trees in one orchard were killed." Washington reported lime sulfur sun seald, 


Collar rot (causes not definitely determined). 


Ohio (Selby)- Cause freezing and subsequent infection. Especially 
So on Grimes and Baldwin; serious losses in South. 


Illinois (Anderson)- Cause unknown, probably winter ‘injury. 
Primarily a Grimes trouble but occurs on other varieties. 
Loss to crop for state 1% annually. 


Washington (Heald and Dana)- Non-parasitic. Very serious in_ 
Okanogan and Yakima Valleys. Mostly on Winesap and 
Spitzenberg. Biles 


The following report has been received from C. W. Hauck, Yakima, Wash- 
ington: 


"“Qur most serious problem: is collar rot. It is creating 
ereat Iavoc in our orchards and every year we lose quite a 
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number of trees. During the past season this trouble 
appeared to be getting worse and one of ovr most 
frequent questions is *Vhat shall we recommend as 4 
remedy or a preventative? '" 


Bastard toad flax on apple roots. 


This parasitic flowering plant (Comandra pallida A. DC.) was found by 
D. F. Fisher at iienatchee on apple roots. The wide range of this plant in the 
Northwest would indicate that it might prove of some importance as a parasite. 
The amount of injury to the host is problematical. 


Blight caused by Bacilius amylovorus (Burr.) Trevisan 


Blight was reported from most of the states where pears are grown. It 
was not as serious in some sections as in 1919, but was reported as worse in 
most of the Southern States, in Connecticut, New York, Indiana and Ohio. ‘The 
percentage loss to the crop was generally quite large and an average of 10% 
would be conservative. East of the Rocky Mountains the pear crop was estimated 
at 10,000,G00 bushels in 1920. The loss from blight in this section would 
probably reach 1,000,000 bushels this ¢season. 


Massachusetts (Osmun)- About the usual amount. 


Connecticut (Clinton)- More than usual and more than last year, 
5-10% loss. 


New York, producing 2,375,000 or about one-fourth of the 1920 crop 
east of the Rockies, reported a loss of 10-20%. It was worse 
in this state than last year. The first observation was made on 
May 27 in Nassau County. 


New Jersey (Cook)- Common but lees severe than usual. 


Pennsylvania (Thurston and Orton)—- Less than last year and much less 


than the average year. Less than in our history of the disease 
in Pennsylvania. 


Virginia (Fromme)- Especially severe this year in the southwestern 
part of the state. 


West Virginia (Sheldon)- A number of trees near Morgantown were mach 
injured. 


Kentucky (Valleau)- All pear trees observed badly blighted. 


Tennessee (Hesler)- It is commonly taken for granted that blight 
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has driven the commercial pear out of the state during the 
last several years. ‘the disease was severe this year 
wherever the pear is found. 


Georgia (McClintock)- Limiting factor in pear production. Loss of 
50% this year. Some varieties show resistance. (Roberts)- 
Between Macon and Atlanta practically all the new growth on all 
trees in the section kilied by blight. (Observations made April 
27 Gee). 


Arkansas (Zlliott)- More severe than usual, 100% of crop injured. 
First observed in April. 


© 


hio (Selby)- More than usual but small percent of the crop injured. 
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Indiana (Gardner)~- Vorse than last year and more than average. 


Illinois (Anderson)- Severe locally but not much blossom blight, thus 
assuring a fairly gooc crop. Weather not generaily favorable 
for disease oes in season. 


Michigan (Coons)— Epidemic waich began carly checked by hot weather 
and loss not much greater than average. 


Missouri (Hopkins)- Moderate. 


New Mexico (Leonian)- Slight, in spite of the fact that it was very 
severe the past year and many of the old cankers were left 
upon the trees and still active during the present season. 


Arizona (Brown)- Five percent loss from blight. 


No reports were reccived concerning blight in the Great Plains region, 
There are, however, comparatively few pears grown in this region. 

In the Northwest blight was not an important facter during 1920 
according to reports received. This is no doubt due to the rigid inspection 
of orchards in that region and the cutting out of the disease when it first 
appears. Hungerford in Idaho reports the disease as serious only in neglected 
orchards. Growers in general are succeeding in keeping it out of their orchards. 

In Oregon Barss reported the disease worse than usual and stated that 
the damage was large in Jackson Ccunty. It was general in the irrigated sections 
except Hood River where it was rarc, if present at all. 

In California oe to J. P. Benson the disease was quite severe 
in Fresno County. Pears are not grown on 4 commercial scale there, however, 

It is hoped aa before meny years varieties of. ccars mey be secured 
which are resistant to blight and leaf spot (Fabrees wec.taca) and, at the 
Same time, possessing desirable market qualitic:. wore is being actively 
pushed by the Oregon Experiment Station through Mr. I. C. Reimer of Talent, 
Oregon, and by the United States Department of Agriculture through Dr. B. T. 
Galloway, Office of Foreign Seed and Plant Introduction. A recent summary of 
this line of investigation by Dr. Galloway appeared in the Journal of Heredity 
li: 25-32, 1920. Resistant stock material has already been obtained by the 
introduction of several oriental species, Pyrus ussuriensis, P. betulaefolia 
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P. calleryana. Of these the last appears to be one of the most promising 
a stock on account of its resistance to both blight and leaf spot, and its 
eniality to our common varieties when grafted or budded on it. Concerning 
Dr. Galloway writes 
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"It is a vigorous grower under all conditions. it 
holds its leaves well, and it can be budded any time from 
July 1 te September 1. All of our best kinds of pears 
so far tried take well upon it. The seedlings are 
caSily grown and, when from pure types, run remarxably 
uniform." 


While it is desired to sccure resistant stock upon which to work our 
commere¢ial pears, in order tc reduce the chances of body and collar blight, it 
is still more desirable and essential to secure tops which are blight resistant. 
Dr. Galloway has kindly given us information concerning work along this line at 
Chico, California, where a lerge numcter of oriental pears introduced by the 
Office of Foreign Seed and Plant Introduction are being tested. He states that 
several varieties are now fruiting which are blight resistant and, at the 
same time, are equal to some of our best pears as far as quality of the fruit 
is concerned. These varieties are of oriental origin. It is hoped that 
Eudwood from these may soon be evailable for general introduction. 

The only measures which were used to control blight during 1920 were 
cutting out the blighted twige as they appeared and the use of resistant varieties. 
Selby in Ohio stated that "It is to be noted that where precautions have been 
taken to remove blighted twigs the carly part of the season, very little loss 
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has been experienced". WMeClintock in Georgia reported that "Qne Japanese sand 
pear and some of the hybrid pears supplied by Dr. Waite have shown marked 
resistance this season at the Station". The Bose pears were reported most affec- 


tec in the Rogue River Valley, Oregon. 
The following note on pear blight control has been furnished by C. C. 
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"Pear blight has been a serious disease in the Rogue 
River Valley since 1907. The first campaign on control was 
only partially successful, since in the cutting out 
practices mercuric chloride was used and attention was 
given to infections on aerial parts only. These failures 
led the writer to make thorough root and crown inspection 
a part of the regular program, and many cases of root and 
crown blight were discovered. In further work it was 
demonstrated that those sections in which careful root and 
Crown inspection wes carried out eniall such cases of 
blight treated or cut out remained freest of blight. 

Early in the work the ineffectiveness of mercuric chloride 

in sterilizing wounds was suspected, other agents were 

tried and among them lysol and mercuric cyanide. he latter 
has since been shown by Professor Reimer to be very effective 
as a blight disinfectant when used on Wood. As an additional 
means of assisting in the control of biight a combination 
spray of nicotine, oil emulsion and arsenate of lead was 

used to combat the insects whieh might be acting as carriers, 
the most important of which seemed to be thrips. The careful 
cutting out with attention to root and crown infections, the 
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Leaf soot ceused by MycospPacre ta sex 


(Fr.) Sehrot. (Sentoria pyricol.a Desa.). 


This leaf spot was reported from New York as rather generally prevalent, 
but ceusing no great damage. In Albany County it was very prevalent; most 
Serious on Seckel, some of which were almost complstely defoliated. t was 
first observed in Albany County on June 21. New Jersey reported it of little 
importance this year. Hesier in Tennessee also regarded it as unimportant 
this season. In Ohio Selby stated that it caused quite serious defoliation 
in one orchard ofserved. It was regarded as more prevalent than usual but 
Causing no great loss. It was present in limited amounts in southern Iliinois. 


Black rot caused by Physelospora cydonize Arnaud. 


Black rot of pear was reported by the collaborators:from only three 
states. It was reported as locally severe in Indiana, while in Ohio it was 
Less prevalent than usual, In iilinois 1£ caus sed a pe eat deal of da damage in 
the southern end of the state where it is always serious on fruit that has not 
been properly sprayed. The cankers caused by this fungus are more common on 
pear than on apple and the blight cankers are often covered with the black rot 
pycnidia. This may explain in part its more general prevalence on pear than 
on apple. : 

The reports of the market inspectors indicate the importance of this 


Table 24. Losses from black rot caused by Physelospora cydoniae, as 
shown by examination of cars at destination by inspectors of the Bureau of 
Markets, 


R  PierOsmaeyye Gib < 
Origin of shipment : decay : Remarks aS to seriousness of decay 
:No. cars; Percent: 


Colorado : at : Beis 

Delaware : 7 9s DOsA? - Ald) stages efi decay. 
Illinois > i : 14 : Early stage of decay. 
Indiana : a : [NE 

Kentucky : 2 : 27-35 : 

Maryland 6 - 


20-55 ; Other decays also present, mostly blue 
: and brown rots. 
Michigan : Associated with -lue mold, brown rot, and 
: ‘ : Rhizopus rot.. 
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Missouri : a) : 54 : Mostly advanced stage. 
New York . Bey MeO ans me : Consideratle blue mold and Rhizopus rot. 
West Virginia : a : : Asscciated with btlue mold rot, 
Unknown origin : 6 : 5-47 = Some Rhizopus. ret present. 
Hic of: Maar remem IE tie Were c lee. ea ed roel r 55 
Totai numter of cars inspected......, A/7 
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Other diseases. 


Crown gall caused Ly Bacterium tumefaciens Sm. & Townsend. reported from 
Medina County, Ohio, Oregon and Washington. Hairy root was also reported from 
Washington. 

Blossom blight caused by Monilia sp. (not Sclerotinia cinerea) reported 
from Oregon by Earss causing a spur blight at blossom time. 

Incense cedar rust caused by Gymnosporangium libocedri was reported ag 
causing very Slight damage in western Oregon. First observed this year May 26 
at Mystal Creek. 

Brown bark spot, cause not given, reported from Washington. "Most 
- severe case ever reported" (Heald and Dana). 

Rough bark disease, cause unknown, reported from Washington. 

Brown blotch, cause not given, was reported from New SW Geese "Easily 
controlled by spraying". (Cook) 

Scaliness, cause unknown, reported from Michigan. 


Rot, caused by Botrytis sp. was reported from Washington. 

Bark canker caused by Myxosporium corticolum Ldgerton was reported from 
Michigan. 

Cracking of fruit probably due to weather conditions was reported from 
New York. (Chupp)— "Observed near Geneva; considerable loss in orchards. 
specimen sent from Nassau County; reported from Columbia County. The cracking 
occurred in the absence of scab and other diseases." Cracking of apple fruit 
is common in Illinois some s¢asons when heavy rains follow a long dry period 
(Anderson), 

Texas root rot caused by Czonium omnivorum Shear was reported as 
Serious in Texas where cotton coe 

Sooty blotch caused by Leptothyrium pomi (Mont. « Fr.) Sgee. was 
reported from only one state, Indiana, where the logs was given as negligible. 

Black end caused ty drought or excessive transpiraticn wes more prevalent 
than usual in Oregon in the hotter sections of the ctate and on soils that dry 
out badly. Blackening of tlossom end. Bartlett especially susceptible. 

Blue motd rot caused by Penicillium expansum (Lk.) imend. Thom. was 
found by the Bureau of Markets inspectors to be present on pears shinped from 
eleven states, It was probably the most common trouble in shipments, the | 
percentages of decay ranging from 1% to 77% with a general average of 10), 
other decays being present. 

Gray mold rot caused by Botrytis s 
pears in five care shipped from Californi 
ranging from 3% to 7%» 

Brown rot caused by Sclerotinia sp., was present on pears in shipments 
from Delaware, Georgia, Illinois, Indiana, Maryland, Michigan, New York and 
Washington, the average infection for the twenty three cars inspected being very 
nearly 20%. This decay was in most cases associeted with other rots. 

Rhizopus rot caused by Khizopus sp., was very Comion in Shipments of 
pears from various parts of the country, the pears in om car from Virginia 
being a total loss. Other decays were ecne in al] shipments. 


4 


was reported as occurring on 
New York, and Washington, decay 


De 
ag 


winter end frost injury to pears 


Frost bands were reported by Hesler as severe in one orchard of ten 
acres at Humboldt, Tennessee. Frost injury was reported ty Dana and Heald 


from two counties in Wasnington. In the region across central agar, 
Indiana, and Ohio, and in west Vir ‘Vir 2i zinia and Virginia, where frost occurred 
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on May 14 and 15, there was more damage to pears eee to apples. In Arkansas 
pears were damagedby the frost of April 5. This was true to a less extent 
in Union County, Illinois. 

Winter injury was reported from Ohio and New York. The injury to 
pears in the Northwest, due to the very severe winter of 1919-20, was not as 
serious as in the case of apples, See the special report of D. F. #isner 
under winter injury to apples. 


QUINCE 


Fire blight caused by Bacillus amylovorus (‘Burr.) Trevisan 


isease is the limiting factor in quince production in many 
the country, according to past reports. in 1920 it seems to 

have been pee ee severe in the New England states, especially Connecticut 
and Massechusetes, and in New York. Clinton in pence ae stateéd that-it was 


worse than st year and more > than averare. He estimatea a 10% loss for the 
Wieee shal Mass sachusetts Osmun also renorted it much worse than vsual and 
stated that it was Very, amportant, shis ssason. = caused much more lose in 


New York than in 1919 with an estimated reduction of 4-5%. New Jersey 
reported less damage than for last year. It is reported from West Virginia 
by Sheldon as occurring on the quinces in the town lots in Morgantown, where 
an occasional diseased tree wes Ques Okio reported more than usual, with 

a loss of 5-50%. There were thr norts of the disease in Indiana. it was 
also reported from Texas, Illino i Michigan. 
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Leef spot caused by Fabraee maculata (Lev.) Atk. 


This disease was reported from New Jersey, Chio and Gennessee as 


oGCasional and of little importance. In Georgia, MeClinteek stated that it 


Was more Serious than Lees ycar and more than average, and that it was 
Serious on nursery stock and in gardens causing premature defoliation. It 


Was observed in two jceaui Ele in Dliinois, where it caused Serious anjury ae 
foliage. At Lilly it has caused complete defoliation of a large quince 
orchard for four successive years, the leaves being neariy all off by the 
first of August. Ordinary sprays applied, according to the spray schedules of 
other stations, have failed to control this disease. 
Quince rust caused by Gymnosporangium germinale (Schw.) iera. 
(Gymnosporar.gium Glavines Cooke & Peck.) 

This disease was reported as very common and important in Messechusetts. 

the loss was ztout as usual. Two revorts were received from file > 
very common end destructive in Virginia. Itis als 


and it was reported es : 
reported from Michigen. ‘This rust seems to te prevalent and destructive 
wherever the quince is grown in the neightorhood of tiie red cedar. 


Other Giseasces. 


Black rot caused by Physalospora cydoniae Arnaud, was reported from New 
Jersey and Ohio. 

Bitter rot caused by Glomerella cingulata (Stoneman} Sp. & Von S., was 
reporved from Lancaster County, Oesnasylvania. 

Brown rot caused by Sclerotinia cinsrea (Bon.) Schrét was reported 
from New Bonk. 1 ‘(Chupp)- HA Canning and p: preserving company of Rochester sent 
specimens of f their stored quinces which were covered with the trown rot organism. 
fhe manager stated that a large percentage of their quince supply was rotting in 
this manner. 


DISEASES _ OF P STONE I FRUITS 


Brown rot caused by Sclerotinia cinerea (Bon.) Schrot. 


The distribution of brown rot coincides with the geographic range of the 
host. As usual, it was far more destructive in the Southern States than 
elsewhere. In the North Atlantic States, including Delaware and Maryland, the 
Plossom blight was even worse than in 1919, when it was epiphytotic. The fruit 
Otc Was NOt So important thrcughout this region. In the Gulf States and North ~* 
andSouth Carolina there was an enormous loss from brown rot which, in most cases, 
WaS associated with curculio. North of the Ohio River the loss was very low, 

@s WaS the Case in 1919. In Tennessee and Kentucky there was some blossom 
Plight and a fairly heavy loss from fruit rot. In New York the loss was 

very much less than in 1919. The Northwest had practically no loss from brown 
rot but California, which preduced about a third of the total peach crop of 
the United States in 1920, had more brown rot, both as blossom biight and 
fea rot, than usual. 

The percentage loss for the different states is shown in the 
accompanying map. Attention mast be called to the fact that curculio injury 
is so closely associated with brown rot that itis difficult to place a correct 
valuation on the relative importance of these two factors. 

The following summaries from the revorts of the state coliaborators 
indicate the nature of injury and the severity of the disease: 


Massachusetts and Connecticut reported traces of the diseace as blossom 

and twig blight, but almost all the vlossoms were killed in these states by 

an early freeze. New York (Churpp) reported a heavier loss tnen usual from 
blossom blight but much less fruit rot than last year. The blossom blight 
did not materially effect the yield. In New Jersey Ccok reportea biossom 
blight as severe but less than in 1919. Haskeil stxted that meny orchards in 
southern New Jersey showed from 20-40% blossom biignt, with small cankers 
developing on tlie twigs. Fruit rot was not especially severe. Pennsylvania 
suffered a heavy loss both through blossom tlight and rcetting of tne fruit. 
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Fig. 14. #stimated percentage loss from brown rot of peach, 1920. 


VeCukbin reported as high as 62% of blossoms killed by blight in some orchards 


in southeastern Pennsylvanis. Delaware, according to Manns, also suffered 
from tlossom blight and many cankers were observed on the twigs. Rains late 
in the season caused considerable fruit infection. Maryland had more brown 
rot than usual, causing considerable blossom twig blight. In Virginia 
blossom blight did not cause nearly as much loss as in the northern states 
according to Fromme. Fruit rot was only moderately severe. Giddings stated 
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that the loss in West Virginia consisted meets in the rotting of fruit which 


Was rather bad and worse than last year. North Carolina suffered more a 
fruit rot than from blossom blight. The Veet severe losses from any state 
were reported from Georgia, where the curculio was very destructive and thus 
increased the loss from brown rot on the fruit. In many parts of the state 
50% of the crop was lost. There was also some demase from twig blight. 
Vississippi, according to Neal, had more brown rot then usual and twig and 
blossom blight were prevalent. The Arkansas peach crouv “as almost an entire 
failure on account of the April freeze. This was aise eee Oklahoma and 
Kansas, where the buds were far enough advanced to be injured. Little brown 
rot developed in this section on the few peaches left. es cau in Kentucky 
reported some blossom blignt with little rot on early fruit but severe 
losses from rot on the late varieties on account of rainy weather. Twig 
blight was very severe in Tennessee according to Hesler. in some orchards 
75% of the twigs were affected. ‘There was also some blossom blight and 


moderate fruit rotting. iIndisna and Tllinois both reported very little loss 
from brown rot. This was cue to the dry weather during ripening and picking 
tame in most sections. Ohio suffered some loss, more than in 1919, according 
to Selby. In Ottawa County, Ohio, and adjoining regions, Rose reported, "It 
seems likely that the peach crop of this. section is saved from loss due to 
brown rot by the relatively cool weather at picking time and the fact that 
much of it is marketed within the state of Ohio." California (Smith)- 
Reported that brown rot was worse than usual in that state and a rather serious 
factor in some regions. ‘Twig and blossom blight, as weli as fruit rot, caused 
heavy losses in Santa Clara County and the coast just below with scattered 
infections in the Sacramento and upper San Joaquin Valleys. There was practi- 
Cally no loss in Washington according to Heald. 

The total loss from brown rot in the United States in 1920 is estimated 
at 6,199,000 bushels or ll. 5% of the crop... The heaviest losses were in Geor Georgs3 


(2, 763, 000 bushels) and California (811,000 bushels). ‘The corrected losses in 
each state will appear in the Plant Disease Bulletin, Supplement 18. 


Control of Brown Rov. 


Self-boiled lime sulfur seems to have been the most. generally used 
spray for the control of brown rot in most siates. Dusting is tecoming 
popular in certain sections of the East but it remains to be seen whether 
this will prove successful against brown rot on the fruit. Atomic sulfur is 
used by some growers and come even advocate the use of summer strength commer- 
Cial lime sulfur. 

Cook in New Jersey stated that the blossom tlight was held in check 
by the pink bud spray. Smith in California reported that the disease "was 
checked this year in Santa Clara County on apricots by spraying once 
beginning when the scales begin to expand. The treatment was succes sful 
on precocious trees in orchards which were in full bloom when sprayed, 

4-5-50 Bordeaux or lime sulfur teing used." McClintock reported that "in the 
coastal plain of Georgia neither sprays nor dusts controlled curculio or 
brown rot satisfactoril ily". In Maryland dusting did not controi brown rot 

“as well as spraying with @8-50 self-boiled lime sulfur, according to 

Temple. Indiana reported good control with lime sulfur sprays except in 
Vanderburg County. In Illinois so little rot developed during the season and 
it was so dry as harvest time approached that fenewers did not apply the late 
summer sprays. 


Relation ¢& Weather to Brown Rot. 


In those sections where blossom blight was most sevcre the month of 
April was unusually wet and cold, But this was also true in Ce Ohio Valley, 
where there was little blossom blight. Little infcrmetion was given by the 
collaborators as to the relation of weather to the blossom ee twig blignt 
and it is desirable that this information be obtained. 

The relation of fruit rot to weather conditions is well known, ‘he 
heavy loss in Georgia this year is to be attributed in part to a wet summer. 
The very minor loss in Tllinois was due, no doubt, to the fact that the 
summer Was very dry in the peach growing sections. 
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Table 24. Losses from brown vot caused by Seierctinia cinerea, af 


shown by examination of cars at destination by inspectors of the Bureau of 
Markets, 1920. 


> Percentare” Obmaas 
Origin of shipment : decav : Remarks as to ssriousness of decay 
:Ne. Cars: Percent: 


a a i a ee 


Alabama : 5 : 27-42 :*Rhizopus present in Seme ears. 
: 14 (seas -a ala 
Arkansas z JL eae a. 
Califor nia : (adi Sa ilgier 
Delaware : : 2a z : 
$ Bu anet coal) 5 
Georgia ; 30 ; 50-2 : Considerable advanced decay. 
: 119 : 25-49 : Associated with Ehizopus rot in some cars. 
: 448 ; 1-23 : Some Rhizopus rot present. 
Idaho c ml | Q fi m 
Tllinois : it ‘© ‘5-27 ~: Geme Bis sapusiret present. 
Kentucky : 2 : 50-5 : 
; a5 eagAt Ss: 
Maryland A 2 Haar ee Aas 
13) ie ele. 
Michigan ; é : 37-60 : Associated with Rhizopus rot. 
2 au sa eee: AS 
Missouri : 2 : 10-12 :; Considerable Rhizopus precent. 
New Jersey : Ab es OS 00 wie 
: Ya eas 
New York : 37 : 50-97 +: Well advanced and associated with Rhizopus 
: : : in many cars. 
: 59 : 25-A7 : Considerable complete decay. 
; 155 +: 1-25 +: Considerable Rhizopus rot present. 
North Carolina : oe i ez) oe : 
Ohio nee; ban. "% 
: GN SAS 
Pennsylvania : iy BO “ae 
: Be zune geile ihe 
Tennessee : vase 2210) De 
Texas : et Ge ue. ee 
Unknown origin : 1 100 : Complete decay. 
: aS Ly we 
Virginia : 3 : 45-74 =: Considerable bad decay. 
° Pe a as 
West Virginia : 4 : 58-82 ; 
DAG teee 
otal, Seee, wie. Saat PE, ttl os, foe. co0 st See 1065 
Total number of cars inspected..-.-...... : 31298 


re tee 
A 


Scab caused by Cladosporium carpoohilum Thum. 


™, ual amt - > = . . » . : 

we usual number of reports were received indicating wide distribution 

- eas . c - : 
of scab in the castern half of the country in 1920. No reports were received 
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from western étates, where scab seems to be very rare. With the exception of 
a few states scab seems to have caused Jictle or no injury ene was gencrally 
less severe than last year. Ind.ana and Ohio reported more than usual. In some 
sections scab appeared quite iate in the scason and caused losses on late 
varieties. Taken the country over, the ears was a negligible factor in 1920. 
© Connecticut reported less than last year and less than usual, but there was. 
prectically no peach crop on account of oe freeze. New York had very little 
scab €ven on unsprayed trees. Now Jersey reported a general ‘prevalence of the 
disease. Pennsylvania reported “lees than in 1919 but 20% of the crop 
Commercially injured: Scab was quite severe in Delaware, according to Manns. 
Maryland reported a 5% loss; especially bad on Salway; worse in the lower 
‘eievations. Fromme in Virginia reported a late development of scab. it.was 
first observed at Shipman — on on July 15 and was very general on July 26 at Blacks- 
burg. He estimated-a 3% loss and a general distribution of the disease. West 
Virginia (Giddings 3) reported a genere] distribution. It was of consideratle 
commercial importance, Valleau reported the disease as severe in kentucky on 
all peaches observed. It was not regarded as of any importance in . Tenre ssee. 
J. Wi. Roberts reported scab appearing on June. 5 at Fort Valley, Georzi LB.» and 
generally found on’all varieties of unsprayed fruit. Very little loss resulted 
in Georgia according to McClintock. t was generally prevalent in Alatama and 
Mississippi, tut not important. Ohic reported an unusually bad outtreak with 
an estimated loss of 10-25% of the crop. Indiane- (Gardner) reportcd. more scab 
than usual with a serious epiphytotic in the Vincennes peach region. Only local 
damage on late uneprayed varieties was noted in illinois. The commerciai crop | 
Was practically free from the disease. In Ma Michi-gan scab was "common as usual". 
HE Was reported as severe in Missouri. 

In most of the states it was statéd that the disease was not important 
in the commercial orchards where spraying was precticed. The question of the 
dusting for peach diseases is still an open one, but very gocd results have 
been obtained in most regions in the contrel of scab and in some cases dusting 
has proved more effective than spraying. There is little doubt but that 
dusting will prove entirely satisfactory in the control of peach scaod, In 
Maryland Temple reports about as good results with dust as with self-—boiled 
lime sulfur, . 


Table 25. Losses froti scab caused by Diese Oe te ectpeensan as shown 


by examination of cars at destination by inspectors of the Bureau of Markets. 


: RPereentage Of 1 ore ; Percentage of 
Origin of shipment : decay __—_s:: Origin of shipment: @ecay 
wNo. Cars: Percent:: Ce 7. NO.Ce"s: Pevesapes 
Iilinois ee ah : Bee) Naeeanaes | Bee ON 116 
Kentucky ~~ Bee oe Mest Virgina, fond, sles 
Maryland : 1 65 as : 2 
eo eee i calepenens ie eH g 


Potal mn numer ¢ of cars s_inepeoted.. susular soaked 1298 


“Leaf. curl Caused by Exoascus cena: Berk. ) Fekl. 


Leaf curl was epiphytotic during the spring of 1920 in most of the states 
where peaches are grown. It was worse than in 1919 in sixteen out of twenty- 
-.one states reporting, and only two of these states reported it as less 


we 
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prevalent. When it is considered that 1919 was among the worst leaf curl 
years, the seriousness of the situation may be realized. The 6ase with which 
this disease can be controlied, however, has made the loss in the commercial 
orchards of very minor importance. It is probable that, had no spraying been 
done for the control of leaf curl, there would have been a fifty percent loss 
to the peach crop of the country in 1920. The relatively small losses 
recorded for the different states do not, therefore, indicate the seriousness 
of the disease. For this reason Table 26 is given below. 


Table 26. Prevalence, importance and dates of apbearance of peach 
leaf curl as reported by collaborators, 1920. 


: Prevalence  ; : 
State :compared with: Impor tance :_ Earliest appearance 


:Last : Average: - 
Date: Place 


:year : year 3 
Mass. :More ; More ; 2 : 
Conn. :Same : Less :Not important. :6/21 : Marbledale 
N. Y. :Less.: Less :Only in unsprayed orchards. 75/24 : Albion 
N. J,» :More : :Locally serious : 
-Pa. :More : More :Only in unsprayed orchards. 5/14 : York County 
Del. :More : More :In orchards unsprayed, or not : : 
; : : Sprayed. in time. 15/25 : 
Va. :More ; More ;Little in commercial orchards.: 5/14 : Crozet 
W. Va.:Same ; Same :Serious in unsprayed orchards.: : 


Miss. :More : hore 


:4/24 : New Albany 
Okla. :More : More : 


oo 6 68e 


Ky. :More ; More :Serious : : 
Tenn. :More : More ; : : 
Ohio :More ;: More ; = : 
:Much : Much ;Limiting factor. : = 
Ind. :More : More ;: So 3 
:Much : Much :Serious in unsprayed orchards.: - 
Ill. :More : More : :5/11 : Lilly 
Mich. :More : More ;Serious in unsprayed orchards.: : 
iowa :iiore : More :Moderately serious. ; : 
Mo. :More : More ;Serious :5/1 : Columbia 
1 ca a el : : Unimpor tant : : 
Idaho :Less : : : 
Ore. :Same : Same :Much damage. : : 


Calif.:More More ;Very serious. 


Delaware and Maryland suffered an especially severe epiphytotic, due 
in part to the fact that many commercial growers sprayed too late to control 
the disease. New York is among the few states reporting less curi than last 
year, but from several sources it was learned that it was locally quite severe, 
especially on unsprayed orchards. In New Jersey Haskell reported the disease 
as most serious in the southern part of the state. Pennsylvania reported 
more curl than usual but sprayed orchards are not seriously affected. Temple 
in Maryland stated that the disease was as prevalent as in 1919, even where 
dormant sprays were applied. Fromme reported curl as locally serious but not 
in commercial orchards in Virginia. 

In the Georgia peach belt curl was evidently not any more severe than 
in 1919, but was reported by McClintock as serious in unsprayed orchards. 
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In the Gulf States west of Georgia the disease was severe in the northern end 
of the states, and appeared quite carly. In the Ohio Valley the epiphytotic 
Was the worst ever recorded. The commercial growers suffered in this region 


where they failed to spray and in many cases reports were received of serious 


damage even in sprayed orchards. Gardner stated that the disease was especially 
bad in Indiana and widely prevalent. "Loss of half of the crop was caused 

in one forty-acre orchard, because the owner failed to spray this year; the 

loss was due not only to defoliation but to direct attack upon the small 

fruits." Oregon (Barss)- Everywhere. ifuch damage. California (Smith) reported 
"a very bad attack in most districts, in spite of a dry winter, on account of 
heavy rains at blossoming. Many report failure of early spring spray to check 
it, though fall spraying, as for Coryneum, was successful for curl". Also 
reported from Fresno County, California, by J. P. Benson, county agent. 

The total loss from leaf curl for the United States in 1920 is estimated 
at 1,583,000 bushels or about 4% of the crop. California suffered the most 
severe loss on account of the large production in that state and the unusual 
severity of the disease this season. Over 800,000 bushels were estimated lost 
in that state. The corrected losses for all states will be found in the Plant 
Disease Bulletin Supplement 18. 


Relation of Weather in 1920. to Curl. 


The widespread epiphytotic of leaf curl in 1920 was no doubt due to the 
very wet and generally cold April. The winter of 1919-20 was generally mild and 
the abnormally heavy precipitation and long continucd rains during April 
favored infection and prevented carly spraying in many cases. Fortunately, in 
Many sections defoliation resulted so early that the trees were able, in part, 
to outgrow the effects of the fungus due to continued favorable weather. 
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Varietal susceptibility. 
Georgia (NeClintock)- All varieties of peach are attacked. 


Indiana (C. L. Burkholder)- Crawford most susceptible, complete 
less of crop in two counties. HZ) berta next in susceptibility. 
In tke same two counties the yicld was reduced from three 
bushels to one peck. Eelle of Gecvgia showed about the same 
susceptibility as Hiberta. About 3% of the crop of Champion 
was lost. Carman, Admiral Dewey, Smock and Saivay are 
res: Stank, 


Illinois (Anderson)- In an orchard where Champion and Elberta 
were grown Sice by side, Champion was surfering severely from 
leaf curl while Elberta showed very little. This otservaticn 
Was made when the disease first appeared in the spring. The 
orchard was not visited later. 


Control of 


It is the general opinion of the colleborators that the dormant spray 
of lime sulfur applied either in the fall or early in the spring will control 
leaf curl. However, there were several reports, especially from Maryland, 
Kentucsy and Tllinois, that indicated some failures to control it even with 
the usual lime sulfur applications. The failure to control in several states 
is stated to be due to the fact that the spring application was made too 
late. in California, E. H. Smith stated that the spring application did not 
control the disease satisfactorily while the fall application was successful. 
in Oregon Barss stated that spraying in the winter with Bordeaux will ecntrol 
tut many growers neglect to sprey with large resulting losses. 

Burkholder in Indiana and Hesler in Tennessee reported the failure of 
Scalecide to control leaf curl. This information is important since this 
spray is often used as a dormant spray for scale and indicates the desirability 
of using the standard commercial lime sulfur. 


Black spot caused by Eacterium pruni EFS 


This disease has been reported in past years from all the peach-growing 
States of importance east of the 100th Meridian with the exception of Kentucky, 
Tennessee and Kansas. There is little doubt but that it occurs also in these 
three states. It is not found in the northern New ingiand States nor in the 
Northwest and California peach sections. It was reported from Arizona this year 
for the first time. 

The disease was worse in 1920 than in 1919 throughout most of the states 
Where it is known to occur. The condition in the Atlantic States south of 
Virginia is not known on acccunt of meager reports. It was especially serious 
on the foliage and wigs in the East but seems to kave caused little damage to 
fruit, While in the Ohio Valley, where a tig peach crop was harvested, it was 
quite Serious on the fruit, especially in northern Inciana and Illinois. 

Connecticut (Clinton)- Reported it as worse than last year and more than 
average, appearing especially on weakened trees. Chupp in New York stated that 
it is evidently rare in that state and caused no serious damage in i920. New 
Jersey (Cook)- Reported it as most severe in the scuthern half of the state and 
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about the same as in i919. In Delaware Nans ctated that the “disease is 


becoming more severe cach year. Moenay trees are defoliated and cambium 


Severely injured by Oe Or many eecesvane kalled out eiiy! . eee 
reported the usual amount of damage. Virginia (Tromme)- Reported severe 
Geroliation in some orchards bit no fruit spots seen. Tne disease was worse 
me an average and worse than last year. “The injury was intensified and also 
Rrused. by anjiuny Toon late frosts." The earliest reported appearance wes on 
as ijeas ourh Richmond. No reponts of the disease were received from ue 


imporvant peach region of Georgia, North Oarolina and South Darolina. Miss~ 
issinovs, eee Reported more damage than usual caused by severe spotting and 
premature defoliation. The first report of the disease was June 1 at Meridian. 
Texas reported the disease as imocrtant, causing shot hole of leaves and stem 
Gankers. Arkansas (Rosen)- Reported "infections numerovs and common in south- 
Western part ot state where the frost of April 5 defoliated and otherwise 
weakened the trees". Ohio (Selby)- Reported the leaf spot as more prevalent 

than last year. R. C. Thomas stated ‘quite serious losses through defoliation 
have come to our attention". In Indiana, according to Gardner, the 1920 
infection was the worst ever known, especially in the southwest corner of the 
state, where most of the commercial peaches are grown. It Caused a severe 
spotting of the green fruit early in the season and serious defoliation. It 

Wace especially injurious where hail had bruised the fruit. Jliirois (Anderson) - 
Reported most serious damage ‘to fruit through spotting and cracking. There 

Was only slight defoliation. The disease was worse then it has ever been 

Since its appearance in the state in 1915. It was comuion in Missouri. The 

first report of the disease From Arizona was made by J. G. ae who states that 
a few trees in a garden at Tucson were found infected end a loss of 1% for 

that state is reported. 


Susceptibility of Varieties. 


R. C. Thomas in Ohio states that the lemon-free varieties are especially 
susceptible. G. L. Burkholder in selene states that J. H. Hale is the most 
susceptible variety. Elberta is no% so sohsusceptible. In IlJinois J. Ha Haile 
was found more susceptible than Elberta, although the latter variety was quite 
generally affected. The wiite-meet varieties were not found diseased but no 
extensive observations in bediy diseased orchards were made. 


Control of Black Spot. 


The following interesting report was made by C. L. Burkholder, Department 
of Horticulture, Purdue Experiment Station, Indiana: 


"Summer spravs of self-boiled lime sulfur gave no 
_control. Orenards having received several heavy applications 
of barnyard manure during their history showed vemarkable 
resistance. ‘Two or three applications of nitrate during the 
current season had no erfect on the severity cof the disease." 


In Tllinois, Anderson observed that in those orchards where nitrate of 
soda was applied and cultivation given, the disease was not checked. W. S. 
Brock, Department of Horticulture, Tllinois Experiment Station, made excra 
heavy applications of nitrate of soda and cultiveted thoroughly without any 
marked improvement over trees not receiving the fertilizer. 


Black mold rot caused by khizopus spp. 


This ret seems to te more prevalent in western than 


in eastern fruit 


| but the reports of the inspectors of the Pureau of Markets indicate that i is 


of great importance in ali sections of the ccuntrv. 


Which develops in transit and on the 


he is 
fruit in the market. 


primarily a rot 
Only one report 


of this important disease was received from the state collaborators in 1920. 
Fruit from Illinois orchards was watched in the market and it was observed 


that Rhizopus rot developed to a greater extent than did brown rot. 
disease should receive more attention from the vathologists. 


This 
The fact that 


it is so ofteri associated with brown rot makes the reports of the inspectors 
rather confusing as to the relative importance of the individual rots. 


Table 27. Losses from black mold caused by Ruizopus spp., as shown by 
examination of cars at destination by inspectors of the Bureau of Markets, 1920. 


Origin of shipment :__— decay : 
:No.cars:Percent: 
Alabama : Be a5 eh 
: A ag nd Wai) 
California : 5 + 30-63 : 
aN TEBE ss) scene 
Colorado : Si 0 
Georgia : Be SOD) os 
: Be eo Ag: 
: Hop AS RS 
Idaho : Ae ae ees 
Illinois : Ae ee 
Indiana ; ae eho 2 
Maryland Bio ae 
Michigan : 2 ANS ty (a 
: Ewe: Saas 
New York : LO 55-98 : 
sr ee Beaaue 
: 04 Dees 
North Carolina : Ogee dees 
Ohio ; Bride Aes: 
Pennsylvania : Ae ee Sie 
Unimown origin : EN IE oa as 
Uteh Lie 8: 
Virginia : aL niles Ly 2 
West Virginia : ae ZO 
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Yellows, rosette and 


; Percentage of : 
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Remarks as to seriousness of decay 
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Associated with brown rot. 
ci ad u si 


Some complete decay. 

Associated with brown rot. 

Associated with brown rot in most Cases. 
Brown rot in many cars. 


With brown rot. 


Much brown rot. 
ssociated with brown 
i! tt f " 


Associated with brown 
tt " 5 tt 


Brown rot in one car. 


Associated with brown 
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little peach (cause unknown) 


Yellows was reported in 1920 from Connecticut, New York, New Jersey, 


Pennsylvania, West Virginia, Tennessee, Maryland and Ohio. 


It probably occurs 


gy 


(eo 
in other states in the eastern part of the country. A special survey was made 
by the Pennsylvania Department of Agriculture in nine eastcrn counties to deter- 
mine the extent and importance of yellows in that state. Below are given 
extracts from a report of this Survey, together with the results of a qucstion- 
naire sent out to other states by the Pennsylvania Department of Agriculture, 
We are indebted to J. G. Sanders and W. A. MeCubbin for this very excellent 
report. 


"During the recent summer this Fureau has made a 
hurricd and limited survey of the Yellows situation in 
nine castern counties, but particularly in Cumberland, 
Lancaster and Lebanon. In this survey 104 orchards 
Were Covered in nine counties, involving 111,437 peach 
trees. Of these &,710 were definitely affected by 
Yellows (about 8%), and 5,277 were suspicious, a total 
of 13,937 or 12.5%. In other words, one tree in eight 
in these orchards was either diseased or suspected 
cf the disease. The "Yellows" disease was found in 
Plums in 179 trees. No percentage record of the disease 
in plums can be given. 


"Only 13 peach orchards were found in which yellows 
Was not present to a greater or less extent. The amount 
of disease in one orchard ran as high as 95%, and 6 of the 
orchards had above 75% of yellows. 


"The loss to the peach growers at the low valuation 
of (5.00 per tree would thus amount to 69,935.00 to say 
nothing of the danger of spread, and the loss from the 
orchard due to increase in blank spaces beyond the 
profitable limit." 


Table 28. Peach yellows survey in Pennsylvania, 1920. 


:Have anv trees been 


ne tenement ere Re A NR A mR A a sg a 


° 
° 


;Orchards:No. of trees: Yellows; :removed for Yellows 

County :Covered : in these Wthees: soUS PACs CUS! RECENIt V7. Namal meee enniee 

: omeh ands) ea soundyt On i Nes Wi ee Oe 
1. Bucks 3 5650 1 AOU 2AOO 0 s 
2. Chester 6 10526 4) Venolwie Te 4 2 
3. Cumberland: 25 30065 elas 6 698 8 10) 
4. Dauphin 2 2800 Ag i OF ie iL 
5. Lancaster : 14 127A 742 25) iO 4 
6. Lackawanna: a 200 e : 
s Luzerne 4 1200 : 6 0 4 
. Montgomery: 3 17900 ; 609 = 4G < 
9. Lebanon: Al 29750 : 4229 1555 $e 2 
LOA? ie Ml LAS SOO) head eeu) 59 45 
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Table 29. Summary of information chtained from various state officials 
on peach yellows by the Bureau of Plant Industry of the Pennsylvania Department 
of Agriculture, December 1919. 


i Te aii MERON TN CP 
SHAVE YCU <SPECTAN GN- ) OT ATE OR >HO} MANY: «HAT FRECAU- Is 
: SECURED >SPECTION SER=-:C COUNTY : INSPEC- : TIONS AGAINST: IMMEDIATE 
STATE :COMMERCIAL: ViCr, CR :CONTROL : TIONS : NURSERY : REPLANTING 
;CONTROL EY: DEPENDENCE : ADVISABLE ?:PER : INFECTION? : SAFE? 
;REMOVAL? :ON GROWERS -.: : YEAR? ; ; 
: RECOMMENDED: ets Be : 
Mich. :Yes :Special twp. :State ;One week:Care in bud- :Replant 
: :insp. unden +scontrol in :before. sing :after 
5 :State super= ;:sach twp, :ripenineg: : 
: :vision. Grow-;:or Co. : : : 
: mens USELESS. bas pom rey: Tw ; 
ie Yes sopecial, nob :state bet  :Two :Romoval of :After 
: :growers :ter than ; :diseased :winter 
: : :Ccunty : : trees : 
| OE Ss Ber ye mens 
N. J. :Checked, :State, not : ;August :Preeaution in:Perfectly 
snot cradi-: growers : > :Securing bud :safe 
:cated : s Aber :wood 5 
Del. :Some :State, not :State con- :Two, at :Care in : Entirely 
:results : growers strol with :least  :budding :safe 
"not thor = >the assist-:first : : 
:Oughly : sance of year - : 
: tried : HUOUMELE SI Ts Ahith witiil : 
Md. 2Yes : Special with ; State >No set :Nursery insp.: After 
5 :owners co- ; :number :of vicinity :winter 
j SOPOT QEAIOND ees Hedh vinta Wledild camnaatl : — 
Va. :No disease; : : :Care in : 
7orm Ja thle. : - : budding : 
Sepa wanccen thy... Les oS Bhpaene Saal clement tame 
W. Va.:Yes _ #Special, at :State in :Begin in: Removal of : Probably 
: sleast at :Counties :duly and:ncighboring syes 
: :first - scontinuc:oerciard trees: 
: : : : through-: : 
: p : TOU ae es : 
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Little peach was reported as more 


serious in New Jersey than last year 
and the cause of heavy loss. This is the 


only report of the -dissase in 1920. 


Peach rosette was reported in 1920 from West | t Virginia, Georgia and 
Tennessec. In Vest | Virginia it was observed by ‘Prof. J. L. Sheldon on two trees 
in Morgantown. Hesler observed it in one orchard in middle Tennessee. It is 
regarded as serious in Georgia and slightly more prevalent than last year. 


MeClintocs states that it results in the death of the tree in one or two years. 
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Other diseases. 


Rust caused by Puccinia pruni-spinosae Pers. was reported from Georgia, 
little impor tance; general; late in scason. Texas, unimportant; late in season; 
and Maryland, leaf injury on nursery stock. 

Powdery mildew caused by Sphacrotheca pannosa (Fr.) Lev. was reported 
from Texas and Washington as not important this year. 

Die back associated with Valsa leucostoma Fr. was reported as widely 
distributed in western New York on peach twigs, apparently following winter 
injury. It was also reported from Ohio and Indiana. In the latter state 
Burkholder states that the disease is severe in sod or neglected orchards and 
Can be prevented by fertilizing and cultivating. 

Coryneum blight caused by Coryneum beijerinekii Oudem. was reported as 
less severe than in former years but of importance in some sections of Idaho 
and Washington. Also reported from Oregon and Fresno County, California as 
causing slight damage. 

Grown gall caused by Bacterium tumefaciens Sm. & Towns., while no 
doubt generally distributed, was reported in 1920 from only three states, New 
Jersey, Texas (very important; 2% loss) and Ohio. In Ohio, R. C. Thomas 
reports that in one orchard nearly all trees of pane eronocd and Trumbull were 
infected while no Elbertas were diseased. 

Chlorosis is reported as a very important ec cee in Texas by Taubenhaus, 
who states that it is caused by excess of lime in the soil and occurs in all 
soils showing such excess. 

Leaf spot caused by Cercospora circumscissa Sacc. (?) reported from 
Michigan, 

Blue mold caused by Penicillium sp. was reported by the inspectors of the 
Bureau of Markets as present on peaches from California, New York and North 
Carolina. Five cars were inspected and decay arranged from C-57% with an 
average of 18%. Brown rot or Rhizopus rot was present in each case. 


Winter and Frost Injury. 


In Connecticut, Rhode Island, Massachusetts and the states north, 
practically the entire peach crop was killed in the bud by low winter tempera- 
tures. The low temperatures of December, 1919, killed many peach trees in the 
Pacific Northwest. Hungerford reported "total loss of crop in Lewiston section; 
much loss in south Idaho". Heald and Dana stated for Washington: "Benton County 
reported 50% loss of wood; Yakima district nearly as bad". See especially the 
report of D. F. Fisher, under winter injury to apples. 

The freeze of April 5 hit the Arkansas peach section when the trees were 
in bloom and almost completely wiped out the crop in that and neighboring states. 
Elliott in Arkansas stated that 99% of the peaches were destroyed by this frost, 
The Bureau of Crop Estimates gives Arkansas an estimated yield of 117,000 
bushels in 1920 as compared with 1,280,000 bushels in 1919. The estimate for 
1920 is probably much too high. Frost also destroyed the New Mexico crop. 

Freezing of the buds was also reported as serious in all parts of New York 
With an estimated loss of 20-40%. West Virginia also reported serious frost 
injury. 

ais The after effects of the severe winter of 1917-18 are still evident in 
many sections. Trees were so weakened at that time that, while living, they 
are in a devitalized condition. A few of these trees die each season and many 
are attacked by wood rotting fungi such as Polystictus versicolor and 


Schizophyllum commune. 


+ 


Brown rot caused by Sclerotinia cinerea (Bon.) Schrot. 

The range of this disease corresponds to the range of its hosts. Ail 
the states reporting on the malady state that it is very important and is 
usually the limiting factor in plum growing. In some states, for example 
Indiana and Illinois; commercial plum growing has been cbandored by most fruit 
growers on account of the severity of this disease and the difficulty of its 
control. : 

In most states the fruit rot was the most serious form of the disea 
in 192C but Massachusetts, Kentucky, Illinois, Michigan, Wisconsin and Min 
reported blossom and ‘twig blight common. This seems to have been the mes 

serious form of the disease in Wisconsin and Minnesota this season. 

Vermont. (Lutman) reported more than average amount of brown rot, causing 
10% loss over the state. Massachusetts (Krout) reported the disease as 
prevalent throughout the state. Osmun mun reports 4 it on twigs and fruit and 
stated that it is very important as a plum disease. New York (Chupp) revorted 
the disease as about the same as last year but very important wherever plums 
are grown and causing a loss of 83-19% in the state. New wi_Jer sey kas a few plum 
trees but the discase was very destructive in 1920 as well as in 1919. 
Pennsylvania reported a 25-40% loss to plums from brown rot. Kentucky epee 


. 


(°) 
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blossom blight and some rotting of fruit. Not many plums are grown in 
ok but the disease was comhion aa rer plums were found. Georgia had 
et season and more brown rot then usual. ARS yey ioss Was reported. Texas 


 epentea a 10% loss. Arkansas (Elliott) eenontcd a 10% loss and a general 
prevalence of the disease. A ° very serious lose was expericnced in Ohic where 
the weather was favorable for the Gisease. Inciana reported more than last 
year ard more than usual, especially on door-yard trees. In Illinois few trees 
were seen where brown rot hed not taken most of the crop. Theres was also 
considerable twig blight in some orchards. A 20% loss is estimated. Michigan 
reported cankers and twig blight due to.the brown rot organism. Drv weather 
held the rot in check in Wisconsin so that there was not as much as usual. 
However, there was serious twig y and blossom blight. The disease is especially 
important on European plums. Most serious in Polk, Pierce and Door Counties. 
Minnesota reported more than usual. Very important og ome = blossom, 
leaf and twig blight. Not so much disease appeared on the fr ow es to dry 
Weather in July. It was very abundant, however, in Morrison etn 


reported brown rot as less severe in 1920 than in 1919: tt is reported a 
serious in the Northwest on plums and prunes west of the Cascades. In Washo 
ington it was reported as one of the serious troubles of prunes in Clark 


County. Barss in Oregon reported more than 1919 but not unu 
arly rains cracked the ripe prunes and brown rot readily atta 
No reports were received from Celifornia, the Fig prme state. 

Control measures for -rown rot were not specifically mentioned by many 
of the collaborators. Selby in Ohio stated that July sprays cf Eordeaux and 
lime sulfur glue were used with good results. 


Dates of first cbscrvation of brown rot: © 
New York, June 21, Ontario County Iliinois, June Sis Rockford 
Pennsylvania, August 14, State College Wisconsin, May 25, Sturgeon Bay 
Arkansas, June 3 Minnesota, veg 27 (Blossom) 


Ohio, June 15 June 10 (Fruit), Vergas 
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Table 30. Losses from brown rot of plum and prune caused by Sclerotinia 
cinerea, as shown by examination of cars st destination by inspectors sam iciet 
Bureau of Markets. 


Percentage oe decay 


Origin of a jum PN eu deen el als) ; Remarks as to seriousness of 
Sea puiene :No scene ebeyeent 1 : No. cars: Peroent: Laie ay, 
California SP amen Reig sual ae : 
Michi gan OG i eG ay: 4: : 
Si Ue Rie eel : oie : 
New York ete GOsi (2s Se As2>: Associated with other decane: 
Bie ah. cmpee be AG. 23 i hi : 
an aerials e \eidicee2 Brs$i05 : : 
Ohio Coe i ii : : Associated with Rhizopus rot. 
Virginia ‘ a aes Oi : : Very severe decay. 
Tdaho t : as 4 : 2-10 : Associated with Rhizopus rot 
: : ye a : and blue mold rots. 
Uo DUCES UTR EA EERRET MERE SEO eA UE ene a CEH ARs ii ancy ollad Uleeluaia ss 88 
-Total number of cars Sees) TD enon i182 
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Pockets caused by Exoascus pruni (Berk.) Fokl. and E. communis Sad. 


This disease seems to be on the increase, especially east of the 
Mississippi River. New York (Chupp) reported it more abundant than usual but 
not important. It was first observed in Jefferson County on June 2 and was 
reported from four other counties widely separated. Fromme reports it from two 
localities in Virginia. The first report was from Sealston where, on a large 

cultivated tree, the crop has been ryined each year for the past four years. In 
fennessee Hesler stated that the disease was general, having been especially bad 
in higher altitudes It was regarded as more provalent in Ohio and was first 
reported June 6. Indiana had one report of pockets. It was S reported by 
Anderson in Illinois ‘for the first time. ivery plum on four large trees near 
Urbana was diseased. They were ahd observed on June 1. Coons reported the 
disease as severe in Michigan this season, In Wisconsin, more than the average 
loss occurred, according to eee Minnesota stated that "plum pocket was 
fairly abundant and did considerable damage. Very important in some localities 
The first report was on June 14 at Detroit". Iowa also reported more than the 
usual damage. This disease was not reported from the western states 

It is interesting to note that both peach leaf curl and plum pockets 
were worse this year than usual. It is probable that the very wet April weather 
Which prevailed over most of the region where these diseases were prevalent 
Was responsible for the epiphytotics. It may also be noted that ali the reports 
as to the date of. appearance were between Junc 1 and June 14. 


Black knot caused by Plowrightia morbosa (Schw.) Sacc. 
This disease probably occurs in all the states where plums are grown but 


it has not been reported from Georgia and Florida in the East, nor from the 
Pacific Coast States in the West, although it is found on cherry in the 
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Northwest. It seems to be of minor importance in the South and Southwest 
sections of the country. In 1920 it was reported from Connecticut, New York, 
New Jersey, Pennsylvania, West Virginia, Ohio, Illinois, Missouri and Minnesota. 
It was not regarded as especially severe in any of these states but in 
Pennsylvania Thurston and Orton stated that in one orchard in Carbon County 

150 trees out of 350 were removed. All varieties were attacked. in illinois 
it is especially prevalent in Vermilion County. In Minnesota it was very 
common on wild species of plums but rarely found in cultivated. 


Black spot caused by Bacterium pruni EFS 


Reports on this disease were received from only four states, New Jersey 
(one report), Pennsylvania (on fruit), Texas (important; causing shot hole and 
stem cankers; generally distributed), and Ohio (normal prevalence) . 


Leaf spot caused by Coccomyces prunophorae Higgins 


This disease was ROG from New York (not important), Pennsylvania, 
Ohio (more than usual), “isconsin (general but unimportant), and Minnesota 


(general but of ieee importance). 


Other diseases. 


scab caused by Cladosporium carpophilum Thum. was reported from Wisconsin 
as more prevalent than usual but of minor importance, from Missouri where one 
report was received, Minnesota where it was more eoundane than usual, slight 
losses resulting, and from 0 Oregon. i 

Powdery mildew caused by Podosphaera Betuaetincd (Fries.) De Bary was 
reported from Minnesota. 

Blight caused by Coryneum beijerinckii Oudem. was reported from Washington. 

Rust caused ty Puccinia pruni-spinosse Pers. was reported as widely 
distributed but of little importance in Texas. It was also observed in Northamp- 
ton County, Pennsylvania. 

Crown gall caused by Bacterium tumefaciens Sm. & Towns. was reported from 
Oregon where it was general. 

Bark disease caused by Valsa leucostoma (Pers.) Fr. was reported from Ohio. 

Wood rot caused by Fomes pomaceus Pers. was reported from Minnesota. 
Another wood rot due to Polyporus chioneus was reported by Sheldon from West 
Vir ginia. 

Leaf spot caused by Coccomyces sp. was reported from ‘Oregon. 

Shot hole was reported from Minnesota as fairly ebundant and causing 
considerable injury. Yak as thought - that the disease in most cases is due to 
a Phyllosticta. 

Blossom blight caused by Monilia sp. (not Sclerotinia cinerea) caused 
some lar ge losses in Oregon but on the whole the damage was not , great. 

Rosette, cause unknown, was reported from Georgin. 

Silver leaf, cause unknown, was reported from Orcgon. First report June 
8 at Newberg where a number of three~year old trees with typical symptoms cf 
Silver leaf were observed. 

Drought spots were reported as general on plums and prunes throughout 
Washington and Qregon. Appearéd the last of July and early August. Much of 
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the affected fruit matured well, showing little damage, according to Bares. 

A similar, if not identical, trouble was reported from Michigan ty Coons as 
common on plums and cherries. "Caused a skin blackening with slight flesh 
involvment." 

Armillaria root rot caused by Armillaria mellea Vahl. was reported from 
Oregon causing the usual scattered losses. 

Heart rot caused chiefly by Trametes cornea was reported from Oregon where 
it is increasing on winter injured trees. AS high as 93% affected trees have 
been found in an orchard but the injury on the whole is slight. 

Leaf curl and fruit drop of prune was reported as serious in southern 
Idaho and attributed by Hungerford to lack of available moisture. 

Winter injury and frost injury. Winter injury was reported from Oregon, 
Washington and New York, while frost injury to blossoms was reported from 
West Virginia and Washington. In general, some frost injury resulted in the 
Same localities where peaches were injured by late frosts. (See under peaches.) 
For winter injury to prunss in the Northwest see the special report of D. F. 
Fisher under winter injury to apples, pages 5A-"6. 


Table 41. Losses to plums and prunes from Rhizopus sp., as shown by 
examination of cars at destination by inspectors of the Fureau of Markets. 


real Percentage a decay _ 


Origin of shipment ; te tumc Prune : 
: No. cars : Percent :; No. cars : Percent : 

California : 14 mic tre 4 : WS 

Michigan ue BO maiccs : 

New York if 20 oa 2 : el 

Ohio : it 7a ee : 

Oregon : : 3 i : 3 

Washington $ : ts 4 : 6 

Unknown origin : a ; 7 3 al 4 
BTA G to carcew Mantascay as ak ay el fain SUjmAae yr gules ais nel oh ROUI EON 


Jabie 32. Losses to plums and prunes from blue mold rot caused by 
Penied tum sp., as shown by examination of cars at destination by inspectors of 
the Bureau of Markets. 
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Percentage of decay 


Origin of a Plum 3 Prune : Remarks as to seriousness of 
_Shipment sic. cars:Percent: :No.care: Percents decay 
California ce 5 64 5 2 : ‘ 
‘Michigan : Sige @ 2: ‘ : 
Idaho : ; Pe ee 4 : Rhizopus rot in several cars. 
New York : Braet On eee 17 : Mostly brown rot. 
Washington : : zie 2 Be 
Unknown origin : a ae Ma ere Ne 4 +: Rhizopus rot in one car. 
rs MU Dube ea FOB vss eias otk) Mpa, Aus Aan dalle Wee BIE te A 
Total number of cars inspected........ te2 
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CHERRY 


Leaf spot caused by Coccomyevs hicemalis Higgins 


The year 1919 was considered one of the worst for this disease and a 
marked imorovement over that year was noticed in the reports of i920. The 
diséase Was much less serious in most sections of the country but seemed to 
have caused about the same loss in Michigan, Wisconsin and Minnesota, New 
York reported less leaf spot than last year but about the same as an average 
year. In southern New Jerscy it was very serious in unsprayed orchards. 

Haskell reported a 25% defoliation on 150 sour- cherry trees at Hammonton, New 
Jersey. Virginia reported less than last year but generally prevalent and often 
severe. Hesler in Tennessee reported a general distribution, with little crop 
injury. Gardner reported leaf spot as very destructive in Indiana and about the 
same as last year. In Illinois the disease was much less severe than in 1919 
when a serious epiphytotic codurred, It was generally distributed, however. 

In ‘Mic chigan Coons reported it as extremely common, with the loss of a whole crop. 
of Morellos in one county due to slow ripening. Wisconsin reported the disease 
aS about the same as an average year and severe where the trees were not 
sprayed, lowa reported a trace of the disease. It is also reported from 


IT rete, bo 
Washington, 


Varietal suscentibility. 


Hesler in Tennessee observed an orchard of 4000 trees of mixed varieties 
in which English Morello was extremely susceptible, Early Richmond moderately 
So, and Montinore ser less than Early Richmend. The Engtish Mcreilo was almost 
completely defcliated. Coons in Michigan states that Morello was especially 
aetceted an 1920). 

The following list of varieties, based on their relative susceptibility, 
was made from notes taken by Anderson in Illinois during 1919 and 1920 on a 
darge variety plantation on the experiment station grounds. In the bad 
epiphytotic year of 1915 none of the varieties were able to hold their leaves 
except the Bing which, white the leaves were badly spotted, showed little 
defoliation. The letters in parentheses. following the variety name indicate 


the species to which the variety belongs, (a) = Prenus avium (c) = P. cerasus 
and (c x a).=P—. cerasus x P. avium. 
Resistant Mocerately Resistant 

Schmidt Bigarreau (a) Yellow Svanish (a) 

Clivet (¢ Napoleon (a) 

Bing (a) 

Windsor (a) 

Gov. Wood (a) 

susceptible 

Montmorency Ordinare (c) Rockport (a) Suda Hardy (c) 

Early Richmond (c} Paul (a) Eagi4sh Morello (ce) 

Dychouse (¢) ferry Early (c)  Frincees Ghristine (a) 

May Duke (a x c) Wrage (c) Reine Nortense (c) 

Royal Duke (a x c) Catheimer (c) Margarite 

Late Duke (a xc) Lambert (a) Black Tartarian (s) 


Eurtank (a) 


OO 


Neture of injury . 


The primary result of infection by Goccomyces hiemalis is defoliation, 
This usually takes place with unusual prompiness, considering the nature of 
the injury. On the cweet or large leaf species (Prunus avium) the spots are 
Mall and very Numerous, sometimes covering almost the entire surface. “A 
tmenee, navier thane yellow color, ac mosteften noticed as a resultvof 
infection, while on the sour cherries (Prunus cerasus), vellowing usually 
results. The spots are larger and jess numerous on the leaves of the latter 
Species). some varieties retain their leaves much longer then others although 
they may be as heavily infected. Some varieties, after losing the first or 
lower leaves on a twig, start a new growth the same season, while others form 
their winter buds and go into the dormant condition. 

The secondary effect is noticed on the fruit which remains quite small 
and does not ripen properiy. Hesler stated that the fruit pedicels were 
commonly diseased in Ternessee this season. Of course the tree 1s weakened 
for the fruit crop of the following year. Serious stunting of cherry trees 
in the nursery results from this leaf spot. 


Control measures. 


Vaughan in Wisconsin stated that this lenf spot is effectively controlled 
With lime sulfur 1-40 and lead arsenate, combined with early spring plowing. 


Black knot caused by Plowrightia morbosa (Schw,) Sacc. 


Black knot has been reported from most sections of the country as occur- 
ring on either cultivated or wild species of cherry. However, no reports have 
ever been received from California. It has never beer observed on cultivated 
cherries to a damaging extent in the western and mid-western states. In the 
eastern part of the country, however, it is frequently very destructive. There 
are reasons to belicve that this fungus has several biclogic forms. For 
example, in Pennsylvania and New York it has been reported as very common and 
destructive to sour cherries, while in Indiana and Illinois the sour cnerry, 
growing alongside of badly diseased plum orchards and exposed to infection 
from all quarters, rarely shows the disease. In Idaho, where Prunus virginiana 
is badly infested, the cultivated cherries remain free from this disease. The 
same is true in some sections of Minnesota where black knot is found on at 
least three species of wild Prunus but rarely found on cultivated cherrics. 
Attention has teen called by Gilbert (Phy topath. Be 246-247. 1913) and Stewart 
(Am. Journ. Bot. 2: 113-114. 1914) to the possibility of biologic strains, 
especially among wild hosts. 

Reports of black knot on cherry in 1920 were received from Connecticut, 
New York (general; sour cherries more susceptible than sweet), Tennessee 

general; slight importance), Arkansas (on wild cherry), Ohio, Minnoscta 
(Prunus virginiana and P. serotira), Washington (choke cherry, P. virginiana). 

It is advisable when reporting on this, es well as other diseases, for 
the collaborators to indicate whether the report applies to sour or swect 
Cherries, or to wild or cultivated species, and, when potsitle, indicate the 
species. The reports would be espseinlly veluable if the relative prevalence 
of Dlack knot on the various specics in your statc could be given. 


Brown rot caused by Sclerotinia cinerea (Bon.) Schrot. 


Rot of cherries was not reported as generally serious in 1920. 
However, it was reported as especially severe in New Jersey, Ohio and Tennessee. 
Clinton in Connecticut stated that he received one report of a 50% loss by 
killing of fruit spurs and small twigs. New York (Chupp) reported less brown 
rot than last year and slight damage. In Pennsylvania, McCubbin estimated 
the loss at 15%. Virginia reported the disease as “very severe in occasional 
home plantings". Hesler in Tennessee stated that there was a severe outbreak 
in 1920 with twig infection common and fruit rotting badly. Elliott estimated 
a 5% loss in Arkansas. It was more prevalent than usual in Ohio on account 
of abundant rainfall in April and May. Melhus stated that it was less 
prevalent in Iowa, with an estimated loss of 1%. The disease was also less 
severe in Illinois on account of a dry May. Michigan reported the disease. 
Minnesota reported it as more prevalent than usual, but. unimportant. In 
Washington, Heald and Dana ¢tated the horticultural inspector reported a 50% 
loss in Lewis County. 


Dates of first observation of brown rot: 


Connecticut - August 2 Virginia ~ June 17 (Danville) 
New York - June 14 (Columbia County) Ohio ~- May 27 
Pennsylvania - July 25 (Kittanning) Minnesota - June 11 (Excelsior) 


- Table 33. Losses from brown rot caused by Sclerotinia cinerea, as Shown 
by examination of cars at destination by inspectors of the Bureau of Markets, 


1920. 


: Percentage of g 


decay :Remarks as to seriousness of decay 


:No. cars ; Perosnt: 


Origin of shipment 


California : 24 : e-25 : Associated with other decays. 
Idaho : é : 2-4 : Associated with Rhizopus rot. 
Michigan : 3 ; 50-70 : Associated with other decays. 
: 5 : 25-50 : v ut u v 
‘ 4 3 LO=2h t tt t v 
New York : y) : 2-25 : tt u n tt 
Washington : 1 : 3-5 : Associated with Rhizopus rot. 
Unknown : e : 5-9 : Associated with other decays. 
TOGA aes catty len enn sore Loe oes Seem 48 
Total number of cars inspected...... pigs aie 155 
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Powdery mildew caused by Podospheera oxyeonthae (Fries.) De Bary 


a 


This disease has been reported in the past from most of the states where 
cherrics are grown. The reports for 1920 indicate that it is not serious in 
any of the states. In some states this is a rather important nursery disease 
since it occurs on the terminal leaves of rapidly growing shoots, the condition 
which exists in the seions in the nursery rows. Reports were received from New 


York, Pennsylvania, west Virginia, Tennessee, Ohio, indiona, Tllinois, Michigen, 
Minnesota, Iowa and Was shington, 


Other diseases. 


Blossom blight caused by Monilia sp. (not Selerotinia cinerea) was severe 


an Certain localities in Oregon. It probably occurred ¢ throughout ae Oregon, 
Causing blighting of blossom and spars.. 

Fire blight caused by Facillus amylovorus (Burr.} Trevisan. was reported 
from Ohio. it was found in Seneca County on June 2. It has teen previously 
reported from Ohio (1910, 1911) from New tee (1918), and Washington (1915). 

onot hole caused by Cercospora circumscissa Sacc. was reported from Ohio; 
caused by Phyllosticta prunicola Sace. was ica from Minnesota. 

Blight caused by Co oryneum 1 beijerinckii Oudem. was reported from 
Waskington as as Causing more injury than lost year. 

Coniothyrium blight caused by Coniothyrium sp., «new disease of the 
cherry, was reported by Coons from Michigan (Van Buren County). 

scab caused by Cladosporium carpophilum Thum was reported from Towa. 

Mushroom root rot caused by Armillaria meilea Vahl. was reported from 

Washington west of the Cascades. 

Witches broom caused by Exozscus ceresus (Fekl.} Sadeb. was reported 
as being very common in western Wasaington. 

Crown gall caused by Bacterium tumefaciens Sm. & Towns. was reported from 
Ohio, New York and Washington. : 

Gummosis, cause unknown, wus reported as serious in Indiana. It Was 
also reported from Wachington. 

Bacterial gummocis caused by Pseudomonas cerasus Griffin was reported 
from Ore gon:causing c Cankers and blossom blight and from Washington west of the 
Cascades on sweet cherries. 

Winter injury was reported from Washington, Ohio, New York and Michigan. 
In Michigan it dates back to the bad winter of 1917-10. For injury in the 
Northwest see under winter injury to apples, Hungerford and Fisher reports, 
“pages 54-56. 

Frost injury to cherrics occurred in much the same area as Was sub ject 
to loss in the case of peaches and plums. (See pages Ol and 85.) 


Table 34. Losses from blue mold rot caused ty F Penicillium sp., gray 
mold rot caused by Botrytis sp., and Rhizopus rot caused by Khizopus sp., as 
shown ty examination of cars at destination by inspectors of the Bureau of 
Markets, 1920. 


re 


en 


Gray mold rot 


Blue mold rot 


Rhizopus rot 


7s <8 
se 96 


Origin of .:No. cars :Average ::No. cars: Average :-: NO. Gars: Average 
Shipment :wWith de- :percentage ::with de-:percentage of:: With cde-:percentage 
tt cay gay is decay cay su Sef devas 
California ; Bead Biase lel 8 eae SA uate 8 
Idaho : 3 : 3 38 Guns iy oe uC Mie 8 
Michigan : wp - “4 se 2 ; Sh $8 3 : A9 
New York : 4 : 6 ste 3 5 eis 9 
Oregon ; as : iL ae 5 Pe Ge RS 6 


ae 


Blue mold rot ‘* Gray mold rot i. Rhizopus rot 
Oren of  <No. ‘cars: Average _ “;:No. Cars; Average ~::No, cars: Average 
shipment :with de-: percentage ::with de-: percentage ::with de-: percentage 
+ Cay 2 On sUeCny aun Cay ; of decay 33 Cay : of decay 
Washington : 6 2 ay Bie 4 : 23 ee 6 : 18 
Unknown “ al : 2 K V5 2 : 8 
Totals rage els * + i ietonpeaa’ 215 : : JOR 
Gund saunber Of Gers. TWSpeC heyy eicas 2 cy cen = 155) 


_ Scab caused by Cladosporium carpophilum Thum. was reported from Texas as 
generally distributed and fairly important. It was about the same as last year, 
causing a 1% loss. 

Blight caused by Coryneum beijerinckii Oudem. was reported as occurring in 
Washington and serious in some sections of Idaho. It was also reported from 
Fresno County, California by J. P. Benson. 

Brown rot caused by Sclerotinia cinerea (Bon.) Schrot. was reported from 
California only, although it probably occurred to some extent in other states 
where this fruit is grown. 

Shot hole caused by Cylindrosporium padi Karst. was reported from Texas 
as relatively imocrtant. 

Winter injury. "Fifty percent reported killed in Benton County," 
(Washington). For injury in Idaho and the Northwest see winter injury to apple, 
pages 54-56. 

Frost injury. "Frost has killed the apricot blossoms as well as some of 
the late peaches" (ieekly crop notes for New Mexico, March 28 to April 3, 1920). 
A peculiar effect of frost injury was observed in southern California by Arthur 
E, Rittue, 


"In January 1920 warm weather caused the trees 
to bloom; then a cold wave killed the blossoms, 
Causing a condition of near ‘sour sap'. The trees 
bloomed from three to four times before setting fruit. 
One rancher, when he gaw the. trees begin to bloom, 
Stopped the flow of sap by chilling the roots through 
irrigation. He had practically no disease in his orchard. 
The disease shows as an excessive bleeding of the entire 
tree, a gummy substance coming through the pores and 
hardening on the branches and twigs." 


Gummosis was reported by John P. Benson, county agent, Fresno County, 
California, as causing a medium amount of damage in that county. It was thought 
to te of bacterial origin, } 

Crown gall caused by Bacterium tumefaciens Sm. & Towns., was reported 
4S very serious in California. 
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Sis 
Arthur I. Rittue gives the following report: 


"Aithough found in many of the very old orchards on 
bearing trees, this disease is practically confined to 
nursery stock, due to the fact that infested trees are 
thrown out on arrival from the nurseryman, and before the 
stock is delivered to the rancher. The number of young 
trees thrown out of shipment from nurseries will vary 
from 5% to mene. In some cases the disease has been so 
prevalent that entire beds of seedlings grown for root 
stock have been destroyed, the nurserymen finding crown 
gall on as high as 90% of the trees." 


DISEASES OF SMALL FRUITS 


Black rot caused by Guignardia bidwellii (Ellis) V. & R. 


This disease was most destructive in 1920 along the Atlantic Coast and 
in the southwestern states. It is evident from the reports that it is nota 
serious trouble in the large commercial regions where spraying is generally 
practiced. Where serious damage occurs it is usually in unsprayed or home 
vineyards. 

Lutman in Vermont etated that there were bad local cases. "A rare 
Gisease with us." In Massachusetts black rot was worse than last year and more 
prevalent than during the average year. It is regarded as important and a 5% 
loss is estimated. New York (Chupp) reported the disease as "not important". 


The injury is recorded as a "trace". "Eight or ten years ago there was much 
black rot but it seems to have disappeared almost entirely." New Jersey (Cook) 


stated that»the disease was important and abundant, but not more so than 
usual, Pennsylvania reported it as quite prevalent with the largest amount 

of damage to home grapes; of less importance in the sprayed commercial vine- 
yards of krie County. Huntingdon County had 60% damage while several other 
counties reported from 10-20% damage. As high as 50% damage resulted in some 
vineyards in Virginia where, according to Fromme, the disease was worse than 
usual. It is regarded as the most destructive disease in this state. West 
Virginia (Sheldon) stated that from one-third to one-half of the grapes in the 
gardens about Morgantown were destroyed by black rot. Tennessee reported the 
disease as being of little importance, but generaliy distributed. In Texas 
Taubenhaus stated that it was very important, causing a loss of 4% of the 
crop. It was about as prevalent as the year previous. In Arkansas it was 
also common and very important. There was a 5% loss. On account of the wet 
season in Ohio, black rot was the most serious disease. It was worse than in 
1919. Indiana reported only local outbreaks with the leaf spot, the only 
serious form of the disease. Illinois recorded less than the usual amount of 
black rot which was largely confined to home gardens. There was some injury 
to certain varieties in a large vineyard in Union County. Minnesota reported 
the disease in the southern end of the state mostly on wild grapes. lowa 
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and in mast cases this hag been reported as successful in controlling the diseases 


Je 


(Melhus) reported 15% loss locally, with a state reduction of 2% from black 
rot. Missouri reported the disease as present. There were no reports from 
the western grape-growing regions. The disease evidently does not occur in 
this region. It would be interesting to know the western limit of black rot 
and it is suggested that the collaborators in the West make a statement as to 
the conditions in their respective states. 


Dates of the first anoearance of black rot: 


New York - August 24 Arkansas - June 
Pennsylvania -~ July 26 Ohio ~ June 225 
Vir ginia motel yas Minnesota - June 10 


West Virginia - June 25 


The collaborators are requested to state on their reports whether the | 
observations were made on the fruit or on the leaves. 
It is significant to note that where See has been consistently 
practiced in past years, black rot is not a serious factor. Shear reports 
that "what littie information we have rece! is mostly from Virginia, where the . 
rot in the latter part of the season was quite severe even in vineyards that 
were fairly well sprayed". The generally used spray for black rot is Bordeaux 


Downy mildew caused by Plasmopara viticola (B. & C.) Berl. & de Toni. 


The season of 1920 was remarkatle for the small amount of damage done by 
downy mildew. Only one state, Chio, reported the disease of importance although 
Pennsylvania eee Bets focally severe. It was not reported from any of the 


western states. In the East it was reported from Vermont (below average), 
Massachusetts, bees ecvtiout, New i York, New Jersey, Pennsylvania (severe locally 


in widely separated | districts, 2% loss), Tennessee, , Texas, Ohio, Indiana, 
Illinois, Michigan, Wisconsin (mostly on wild grapes}, Minnesote (more than 


usual but amimontanel, a and Missouri. 


Dates of first observation: 


Connecticut - August 24 Ohio - July 6 
New York — June 21 = limos = July 7 
Pennsylvania = duly 27 Wisconsin —- July iS 
Tennessee Sweaty Isla: Minnesota —- July 2 


(at an elevation of 1800 ft.) 


Powdery mildew caused by Uncinula necator (Schw.) Burr. 


Reported from Pennsylvania (unimpertant), Arkansas, Ohio, Illinois (more 
than usual, especially late in the season, causing early defoliation (?)), 
Iowa, Minnesota and Misscuri. In California, John R. Benson, county agent of 

resno County, states that this disease caused the usual amount of damage. in 
Oregon it was about as usual and of considerable importance. It seems to have 
teen of very little importance in the East. 


Anthracnose caused by Gloeosporium ampelophagum cécc. 
Reported from_New York (not important, rather common in Rennselaer 


ounty) , Georgia (general, causing leaf spot), Arkansas (common, 1% icss), and 
Ohio (more prevalent than usual). 


om 
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Other diseases. 


Crown gall caused by Bactsrium tumefaciens Sm. & Towns. was reported 
from Qhio en end Washington. 

Root rot caused 0 by Ozonium omnivorum Shear was regarded as very 
important i in Texas where Tavbenhaus stated that it occurs in soils where cotton 
has died. He estimates a 5% loss. 

Dead arm caused by Cryntosporella viticola (Reddick) Shear reported as 
quite serious this year in krie County, Pennsylvania, causing a 2-5% loss. 
"Probably more important than before realized' (Thurston and Orton). It was 
also reported from Ohio, New Jersey (rare), and Zilinois (Crawford County, where 
growers said it was causing ng oonsicera ble damage) . 

Leaf spot caused by Cercospora viticola (Ces.) Sace. was reported from 


Ohio. 

"Hard berry", cause unknown, was pegereed as causing a fifty percent 
loss in one vineyard in Washington. It was characterized by a hard masse in 
pulp about the seeds, (Frank) 

ante LN UPY 2) nN Washington the severe cold weather of December SIS)SUS, 
Caused a loss of 100% of the European varieties and 10% of the american varie- 
tics in one County. 


Table 45. Losses of grapes from gray mold rot caused ty Botrytis sp., as 
shown by examination of cars at destination by inspectors of the Bureau of Markets, 


CO ST eT SNE ee se A Ln a aS OS eT 


: Percentage of ; 
Origin of shipment : decay _—_—: -Remarks as to seriousness of decay 


:No.cars;: Eee are 
cpp ee EOI Ue CIE SE SSSR SA) 8 A a 


California ; 57 ; 50-100: Associated with other rots in the 
: GO": 25750: majority of cars, in most instances 
Oe = 1-2) ete noldirot, 

Michigan Aare: TA Blue mold rot in some cars. 

New York : eee OF: 
2 64:  2-A0:; Considcrable blue mold present. 

Ohio Set es as 4: Blue and gray mold rots. 

Spain : Diss aia 

Unknown : 2 :; 5-87: Associated with blue mold rot. 
Ty Se eeepc mold: not in allicars. 
Jotal number of cars with gray mold rot...... A13 
total number Of cars Inspected... ..0..25,5... LOTS 
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Table 36. Losses of grapes from Rhizopus rot caused by Rhizopus sp., as 
shown by examination of cars at destination by inspectors of the Bureau cof Markets. 


5 Percentage of : 
Origin of shipment ; decay : Remarks as tc seriousness of decay 


No.Care:Fercent: 
California : Sones 55-37 : Associated with cther decays in 
iO wer ne bead sl nearly every can) mostly blue 
: 4 ¢ 1-23 : | mold anc: gray mold rots, 
Michigan : 6 : 3-143: Asscciated with blue mold and brown rots. 
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; Percentage of : 
Origin of shipment ; decay : Remarks as to seriousnese of decay 
;No.care: Percent: 


New York a 3: 4-13 : Associated with blue and gray mold rots. 
Canada : % : 10-20 : Associated with blue mold rot. 

Total numter of cars with Rhizopus rot 264 

Total number of cars inspected......... 2573 


a 
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Table 37. Losses from blue mold rot of grapes caused by Penicillium sp., 
as shown by examination of cars at destination by inspectors of the Bureau of 
Markets. 


— 


:. Percentage of ; : 
Origin of shipment =; decay _ : Remarks es to seriousness of decay 
:No.carse;Pcrcent: 


California ; 62 ; 50-100: Other decays also present, principally 
Aired i - 25-48: gray mold rot and Rhizopus rot. 
> G2 : P24: 
Michi gan : 3 : 25-45: Some gray mold rot and Rhizopus rot ; 
: 58 ; 2-20: present. 
New York : 3 : 50-65: Considerable gray mold rot and some 
a 9 +s 25-45: Rhizopus: rot: present. 
; 100 2-23; 
Ohio : 3 : AS: 
Pennsylvania : Ser oes it he 
Canada : 9 +: $-22: Other decays also present. ~- 
Spain SRE Ee ese ‘a 
Unknown origin eee Sear ' 
Total number of cars with blue mold........ 1014 
lotal number of cars 2snee ted. oo... s.e doa L575 
oTRAWBERRY 


Leaf spot due to Mycosphaerella fragariae (Schw.) Lindau. 


As usual, leaf spot was reported from practically all the states where 
Strawberries are grown. This discase is common in every state, accerding to 
past reports of the Plant Disease Survey. .However, thse damage resulting from its 
presence is usually slight. In the New England States the disease was less prev- 
alent than usual. It caused some damage to the Glen Mary variety in Connecticut 
by attacking the fruit stems. It is also reported as a serious factor in New | 
York Causing a fruit pedicel injury which resulted in a partial loss of the crop 
in same regions. It was reported as abundant in New Jersey and in at least one 


ee 
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case was destructive. Maryland estimated a 6% injury from leaf spot. In West 
Virginia leaf spot was reported as lese injurious in 1920 than in 1919. The 
Southern States reported the disease as common but not of any great importance. 
In Mississippi, however, Neal reports that it was causing serious loss in 
Weshoba County. Elliott in Arkansas reported a aoe injury for this disease. 
Ohio reported an unusually severe epiphytotic this season but with slight loss. 
Werfield is regarded as especially susceptivle. In eaimele the disease started 
very early on the new leaves due to the very wet, cold April but did not cause 
more than the usual amount of damage. William Belt was especially susceptible. 
iowa estimates a 5% loss from leaf spot. It was more abundant than usual in 
Minnesota, 

_ Judging from the reports of 1920 and former years, it would seem that no 
effort is made to control this disease in commercial plantings. It is probable 
that there has been an unconscious selection of those varieties which are least 
susceptible to this disease and in thie manner resistant varieties have become 
generally planted. ‘ It is probable that the damage caused by leaf spot is not 
sufficient in most cases to justify spraving. Temple in Maryland gives the 
following varieties as susceptible: Sample, Early Osark, Rewastico; and as 
resistant: oe Ekle ev, Parsons, Superior, Senator Dunlap, Stevens 
Tennessee. 


Gray mold rot caused by Botrytis sp. 


Massachusetts (Qsmun) reported "much damage from this rot in the field: 
unusually wet Weather has favored the development of the fungus". Damage to 
certain varieties, as eee was Fopou ed ae oe Reports . 
Meryland (very serious, oa Tyee West Viren, Repent: Louisiana, Ta 
Zllinois, Michigen, Wisconsin, Washington and California. in illinois, 
Anderson observed the rot very prevalent on fruit in many markets. This fruit 
had been received from the southern states and the fungus had evidently 
developed in transit. N. E. Stevens, who has made a special study of this 
‘disease in Los Angeles County, California, gives some interesting data on its 
prevalence. (See Plant Disease Bulletin 4: 22. 1920) 

The reports of the inspectors of the Bureau of Markets sumniarized below 
indicate the seriousness of this rot. Most of the rot developing in transit 


and in the markets results from infection in the field. 


‘Table 28. losses from gray mold rot caused by Botrytis sp., as shown 
by examination of cars at destination by inspectors of the Pureau of Markete. 
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: Percentage of : ; 
Origin of shipment : decay : Remarks ag to seriousness of decay 
:No.cers:Percent: 


——— 


Alabama : 8 : 5-23 : Rhizopus present in several cars. 
Arkansas 6 : 25-51 : ines " " “ 0 
AD es i emeANs 

Delaware 3 8 ; 1-15 : Some Rhizopus present. 
Florida | hay, Sea lena, 95 : Complete decay. 

, Bs iy Obes 7. 
Iowa - 2 Bee ses Gar ; 
Kentucky : 4 +: 4-30 : Some Rhizopus also present. 
Louisiana ; 9 +: 2-28 : Rhizopus present in several cars. 
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: Percentage of ; 
Origin of shipment : decay _: Remarks as to seriousness of decay 
:No.cars:Percent; 


Maryland : 6 +: 4-23: 

Michigan Sn ene : 2-42 : Considerable Rhizopus present. 

Mississippi c i 2 Al ee 

North Carolina SS Mes 15 : Mostly Rhizopus rot. 

Tennessee : 12  : 30-56 ; Considerable Rhizopus present. 
= 5) er2e % 


meee iia ae eS eS el Sl 


Total number of cars with gray mold rot... 121 
Total number of cars inspected............-. aid 


Rhizopus rot caused by Rhizopus nigricans Ehr. 
LA nisricans 


This rot was reported from New Jersey (abundant), Maryland - Temple 
(caused great loss during the latter half of the ripening season, 4% loss), 
Delaware, Louisiana, Illinois (not as abundant as during previous seasons. 
Noticed on Mississippi berries in markets.) In South Dakota it was especially 
prevalent at Brookings where, according to C. W. Michel, it caused serious 
rotting in the horticultural plots due tc especially favorable weather 
conditions. The following report on an unucual manifestation of the disease is 
taken from L. E. Melchers' abstract in Phytopathology, January 1921: 


"In 1919 and i920, the writer observed that unripe 
strawberries in the field were being attacked by Rhizopus. 
The fruit was about three-fourths grown and the berries 
were in the white stage. Wherever the berries touched 
the soil, infection occurred. The decayed spots became 
soft and slightly brown. In some fields from 25-35% of 
the fruit was unsalable. Seasonal conditions, without 
doubt, have a great influence on the occurrence of this 
trouble. A few days to a week of cloudy, wet weather, 
just before the terries begin to turn pink, is the most 
favorable time for infection. A few bright days will 
stop this injury. Prior to 1919, no report seems to have 
been made which shows that Rhizopus has been found on 
unripe fruit in the field." 


Tablc 439. Losses from leak caused by Rhizopus sp.; as shown by examinatio 
of cars at destination by inspectors of the Eurcau of Markets. 


Origin : Percentage of :Remarks as to ::Origin : Percentage of :Remarke as to 
a t- _ decay __ pp serioueness ef :2 low ; | decay _s: seriousness @@ 
shipment:No.cars:Pcercent: deca 1: Shipment; No.cars: Percent: . decay 
Ala. : POR Se ae oy 3-32 :Some gray molt 
: 13 : 2-27 :Some gray mold ::la. : 39 1-31; *® “4 “7 
Ark. : ghd) Due om aes " :: Md. 7 2 
: Dire Oreo P:Mache: © 2 07 8-32 :Gray mold pres 
Del. 2 e202. ot "oo ::Mo. : ee 2-20 ; 
Fla. : 2 : 75-95 :Very bad decay ::N. Car. 2 : 15 :Some gray mole 
: 5 +: 25-45 :Some gray mold ;:Tenn. 9 ; 27-€0 :Gray mold pres 
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se : Percentage of ; 
Origin of shipment 3 Remarks as to seriousness of decay 
Spalted OO ANG i iii 


:No.cars: Percent: _ 


» 
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Tennessee : 1 3; 2-21 : Considerable gray mold rot: 
Virginia : ae hoe 
Unknown origin : ee Ae ee 
Total numker of cars with leak ..... 142 
Total number of cars inspected ..... ere 
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Leaf spots of strawberry have been reported in the past by various 
collaborators under several scientific names. The names which have been used 
are: Ascochyta fragariae Sacc., Ascochyta colorata Pk., Marssonia potentillae 
(Desm.) Fisch., and Marssonia potentillae var. fragarise Sacc. 

The spot known as the Marssonia spot or leaf scorch, is usually 
distinguished from the spot caused by Ascochyta by the fact that the latter has 
a very definite white center, resembling more nearly the ordinary Mycosphaerella 
spot. Teaf scorch, on the other hand, shows at first an irregular, rather 
indefinite purple spot which later becomes cinereous. The recent investigation 
of Dr. R. E. Stone (Phytopath. Jan. 1921) shows that the perfect stage of 
Marssonia potentillae is Mollisia earliana. This has been reported in the 
past from Louisiana (Edgerton 1917), Delaware (Cook, 1907-03), New Jerse 
(Cook 1915 to 1918), Connecticut (Clinton, 1916), Indiana (Jacxson, 1916). 


Other diseases. 


Leaf blotch caused by Ascochyta fragariae Sace. was reported in 1920 
from New York and West Virginia. It has teen reported in the past from 
Delaware and Connecticut. 

Chlorosis, cause unknown, was reported from Minnesota. 

Crown rot caused ty Corticium vagum var. solani Burt was reported as 
Causing loss in various parts cf Washington and Idaho. A crown rot was also 
observed in Indiana and Tilincis ty Anderson. \While large sclerotia were 
observed at the crown of the plant, these were not typical of Rhizoctonia but 
more like Sclerotinia. The fungus was not determined. 

Leaf blight due to Dendrophoma obscurans (E. & EB.) And. was reported 
as general in Illinois, but not as serious as last year, It is not regarded 
as important. ie 

Nematode caused by Tylenchus dipsaci (Kuhn) Eastian was reported Ly 
Barss in Oregon as serious in the coast section of Lance County (several 
patches), and present in one planting at Corvallis. Forty percent affected 
plants in one bed. 

Root rot, cause unknown. Many reports were received by Anderson from 
various sections of Illinois. No fungus could be found constantly associated 
with the disease although a Fusarium was isolated in some cases, Manns in 
Delaware stated that the plants collapsed after picking, with evidence of root 
rot. 
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Slime mold. Hopkins in Missouri had two reports with specimens of piants 
over grown with slime mold (Mucilage spongiosa Leyss as determined by Dr. 
W. E. Maneval). Slime mold has been reported a number of times in past years 
on strawberries, especially from Nebraska. The most common species reported is © 
Physarum cinereum (Batsch) Pers. Fuligo varians and Diachea lucopoda have also 
been reported. 


CURRANTS 3 


Leaf spot caused by Mycosphaerella grossulariae (Fr.)} Lind. was reported 
from New York, New Jersey, Ohio, Illinois, Minnesota and Iowa. There seems to 
be no data as to the amount of injury this fungus causes 

Anthracnose caused by Pseudopeziza ribis Klebahn was reported in 1920 
from New York, New Jersey, Ohio and Washington. It was recorded as more common 
in Qhio and Washington than in 1919. 

Blister rust caused by Cronartium ribicola Fisch. von Waldh. was reported 
from Connecticut + (not important as it is confined on cultivated Ribes to black 
and flowering currant - Clinton), New York, New Jersey end Minnesota (on Ribes 
ee R. floridum, R. grossularia, R. nigrum, R. oxycanthoides nthoides and 

. vulgare). The chief impor tance of ‘this rust is its relation to the white 
ee blister rust. 

Angular leaf spot caused by Cercospora angulata Wint. was reported as 
common in Illinois, Minnesota, Missouri and Iowa. 

Cane blight caused by Botryosphaeria ribis ribis Gross. & Dug. was reported 
from New Je Jersey, Indiana and Tllinois. 

Winter injury was reported from Wechaneten, 

Rust caused by Puccinia pringsheimiana Kleb. was reported from Minnesota 
aS Causing ing local damage (on Ribes cynostaks, R. _floridum, R. grosSulariae, and 


R. oxycanthoides). 


GCOSEBERRY — 


Leaf spot caused by Mycosphaerella grossulariae (Fr.) Lind. was reported 
from New York, New Jersey, Tilinois, Minnesota and Ohio. It was not considered 
serious in any state. 

Anthracnose caused by Psevdopeziza ribis Kleb. was reported from New 
Jersey, Indiana, Illinois, Minnesota, Washington and Oregon. In Illinois the 
gooseberry bushes are commonly defotiated early in the season due to the 
combined attack of leaf spot and anthracnose. 

Powdery mildew caused by Spheerotheea mors-vvae (Schvw.) B, & C. was 
reported from Indiana, Michigan, Iljinois, Minnesota, ideho, Washington and 
Oregon. It was regarded as sericus in some ~gections of Idaho and in some 
plantations in Oregon. 

Rust caused by Puccinia vringsheimiana Kleb. was reported from New 

ampshire, | New York, Ohio, Michigan, Indiana, Minnesota and Iowa. 

Winter injury was WES eponted from Washington. 

Dodder (Cuscuta sp.) was reported from Minnesota as causing local injury 
but generally unimportant. 
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CRANESRRY 


End rot caused by Fusicoccum putrefaciens Shear is regarded as the most 
serious disease of the cranberry in the western cranberry section. A ten percent 
loss was reported by Heald and Dana from Washington. It was also serious in 
some places in Massachusetts, and especially on late varieties and late in the 
Season, according to C. L. Shear. 

Bitter rot due to Glomerella cingulata vaccinii Shear was reported from 
New Jersey. 

- Harly rot (seald) caused by Guignardia vaccinii Shear was reported from 
a number of localities in New Jersey. é 

Blotch caused by Acanthorynchus vaccinii Shear was reported from New 
Jersey, 

False blossom, of unknown cause, was reported from Washington. 

The following report on other diseases was furnished by Dr. C. L. Shear: 

‘ 

"Black rot due to Ceuthosvora lunata caused considerable 
rot in late kept fruit am Wisconsin. 

"Hard rot and tip blight due to Sclerotinia vaccinii were 
common in Oregon and Washington. 

"Red leaf spot caused by bxovesidium vaccinii (Fekl.) Wor. 
was prevalent in Washington and Oregon, 

"Ripe rot due to Sporonema oxyoocel Shear was very 
prevalent in Cape Cod berries which had been kept in cold 
storage during the winter." 


DISEASES OF CANE FRUITS 


The following quotation taken from a report of conditions in Wisconsin 
(Jones, L. K. A survey of disease and insect injuries of cane fruits in 
Wisconsin, 1919. Ann. Rept. Hort. Soc. Wis. 50: 143-150. 1919-1929) summa- 
rized the situation concerning the cane fruit industry in the western Great 
Lakes region; 


"Phe cane fruit industry in the state of Wisconsin 
has declined to such a large extent (about eighty per 
cent during the past ten years) that it was deemed 
advisable to make a survey to ascertain, if possible, 
the reasons for this decline. 

"Tt was found during the survey that diseases and 
insect injuries usually played an unimportant part in 
the decrease of acreage, although crown gali can he 
classed as the limiting factor in the growing of black- 
berries throughout the state and is also an important 
factor in limiting black raspberry plantings. Anthrac- 
nose on black raspberries, combined with crown gall, has 
been the chief factor in the decrease in acreage of this 
cane fruit. The decline of the red raspberry industry 
has teen dve, mainly, to economic factors, such as (1) 
labor at the time of harvest, and (2) other crops and 
occupations offering a more congenial as well as more 
remunerative work." 
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RASPE ERRY 


Anthracnose caused by Plectodiscella veneta Burkholder 


This disease is generally considered as one of the most serious troubles 
of the black cap varieties. [It is found wherever raspberries are grown in this 
country but appears to be worse in the Mississippi Valley and Great lakes 
Region than elsewhere. It was not reported as more destructive in 1920 than in 
former years in most of the states but Indiana regarded it as especially serious 
this season. The following states reported the disease in 1920: New Hampshire, 
Massachusetts (worse than last year, important this season), New Jersey 

sometimes destructive), Virginia, Tennessee, Arkansas (50% of the crop injured), 
Ohio, Indiana (worse than last year and worse than average, estimated loss of 
10%), Illinois (atout the same; serious factor in reducing crop, due to dry 
July weather; 10% loss), Michigan (common), Iowa (10% loss), Missouri, Wisconsin, ~ 
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grower who sprayed with lime sulfur, following the Michigan recommendations. 
No other reports on control were received. 


Crown gall caused by Bacterium tumefaciens Sm. & Towns. 


Crown gall is undoubtedly more serious on raspberries than any other 
fruit crop. It is often prevalent to such an extent that the patches have to 
be frequently renewed and many growers in the middle west have given up this 
crop on account of crown gall. Few reports of the disease were received, 
however, from the state collaborators in 1920. Massachusetts reported the 
disease as rather serious but about as usual. New York stated that crown gall 
was serious only in isolated cases. It is regarded as destructive in New Jersey 
and most abundant in the southern end of the state. Ohio estimated a 2-5% 
loss, Illinois reported a 2% probable loss. In a two-year-old patch examined, 
25% of the plants were found with crown gall. It is also one of the most serious — 
nursery problems in the state. Wisconsin reported crown gall as one of the 
limiting factors in raspberry production. Minnesota and Washingten reported the 
disease. 

No reports were made on control measures. It is suggested that 
collaborators report on what efforts are being made in their respective states 
to reduce this loss by nursery inspection. t was found in Illinois that the 
nurseries were very careless about sending out diseased plants. 


Yellows (cause unknown) 


Wherever this disease occurs it is regarced as very important. Itis 
quite desirable that more information be obtained concerning the geographic 
distritution of yellows. The accompanying map indicates the distribution of the 
disease based on information in the files of the Plant Disease Survey office. 


Massachusetts reported yellows as "very important". In New York yellows 
Was also regarded as "very important, especially in susceptible plantings". A 
5-10% loss was recorded. "The wild raspberries are fast being killed by 
yellows." OQhio reported the normal amount of yellows and mentioned the } 


Cumberland variety as being especially susceptible. Illinois reported "this 
disease seems to be increasing in importance and an unusual number of specimens 
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have been received this year". It has teen observed on red raspberry varieties 
only in this state. Wisconsin reported the disease as "important on red rasp- 
berries, scattering on black raspberries". Michigan and Minnesota reported it 


as common. Oregon (Barss) reported what seems to be yellows for the first time. 


Orange rust due to Gymnoconia interstitialis (Schlecht. ) 
Lagerh. and Kunkelia nitens (Schw.) Arth. 


Orange rusts of raspberry seem to be generally considered of minor 
importance. It was reported in 1920 from Connecticut, New York (important in 
some plantings; Monroe County - "on red raspberries near Hilton"; Jefferson 
County - "black caps damaged severely"; Orange County - "one bad case, whole 
crop ruined"), Ohio, Illinois, Minnesota and Wisconsin, 


Leaf spot caused by Septoria rubi Westd. 


Leaf spot was reported from New Jersey, Pennsylvania, Arkansas, Ohio, 
Illinois, Iowa and Wisconsin. There are no reports of thiy disease on raspberry 
from western states in the files of the Plant Disease Survey office. Further 
information concerning this point is desired. Elliott in Arkansas reported the 
disease as "severe for the first time in my observations". 


Cane blight caused by Leptosphaeria conicthyrium (Fckl.) Sace. 

Cane blight was more generally reported than usual but was not regarded 
as important in most states. It was reported from Massachusetts (worse than 
last year and rather important), New_York (serious in some plantings), New 
Jersey (common), Pennsylvania, Tennessee (reported to have killed thirty acres 
for a grower in middle Tennessee a few years ago), Arkansas (5% of crop injured), 
Ohio, Illinois (of questionable importance; can always be found on old canes in 
black cap patches and on wild black raspberries), Michigan, Minnesota, Idaho 
(fairly common), and Wisconsin (as usual). 


Spur blight caused by Mycosphaerella rubina (Pk.) Jacz. 


Reported from Connecticut, Arkansas (first outbreak noted, quite severe, 
10% of crop injured), Illinois (while the fungus is everywhere found on the 
canes of red raspberry no evidence of spur blight was ever noted), Wisconsin, 


Minnesota and Washington. 


Other diseases. 


Rust caused by Phragmidium imitans was reported from Washington (Frank) 
as quite prevalent on Cuthbert and Antwerp. 

Powdery mildew caused by Sphaerotheca humuli (DC.) Burr. was reported 
aS Causing 2-3% loss locally in Ohio, and from Minnesota where it was re garded 
as unimportant. 

Blue stem, cause unknown, was reported from Qhio. 

Dodder caused ty Cuscuta sp. was reported from Danbury, Connecticut by 
Clinton. 
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Distribution of raspberry yellows as shown by records of the Plant Disease Sur 


vey. 
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Winter injury. Illinois (Anderson) reported the dying back of the canes 
of red raspberries throughout the central and northern portions of the state, 
While there is always some tip injurv, the canes were often killed back half 
their Jength. The cause of the injury was difficult to explain since the winter 
of 1919-20 was not unusually severe. Winter injury was also reported from 
Connecticut and Washington. In Washington a frost killed the young shoots and 
Spurs and these were jater invaded by bacteria, according to Heald and Dana. 

Gray mold rot caused by Eotrytis sp. was found by inspectors of the 
Bureau of Markets, on raspberries in seven cars from Michigan, the decay 
ranging from 4 to 15% with an average of 9%. 

Rhizoeus rot caused by Rhizopus sp. was noted on raspberries in three 
cars from Michigan averaging 9%. This decay affected about 30% of the 
raspberries in one car from Michigan. 


BLACKBERRY, DEWBERRY and LOGANBERRY 


Orange rust caused by Gymnogconia interstitialis (Schlecht. ) 
Lagerh. and Kuikelia nitens (Schw.) Arth. 


About the usual amount of orange rust was reported during 192U on the 
above hosts. As a rule most of the damage was reported on wild blackberries 
and dewberries. The following states reported the disease in: 1920: 
Connecticut, New York (not important, earliest appearance May 24), New Jersey 

sometimes destructive) , Pennsylvania (reported as destructive in Jefferson 
County. First observed June 1), west Virginia (abundant and destructive to 
the wild high blackberries. The short cycie rust is the common one in this 
locality. Also reported as common on wild dewberries~Sheldon), District of 
Columbia (observed on young GewlLerry plants as early as May le; season late - 
Haskeil), Georgia (common, all blackberries attacked but dewberries resistant - 
MeClintock), Ariansas (general, 2% injury), Tennessee (widespread; % samples 
gave both Kunkelia and Gymnoconia, one sample gave the latter cnly - Hesler), 
Ohio (more than usual), Indiana (less than last year), Illinois (common only 
on Wild blackberries and dewterries. Snyder quite resistant, LaGrange very 
Susceptible), Iowa (5% loss), Wisconsin and Minnesota. 


Anthracnose caused by Plectodiscella veneta Burkholder. 


This disease is considered of little importance on the blackberry and 
dewberry although very serious on raspberry. It was reported in 1920 from 
Hew Jersey, Ohio, Indiana (worse), Illinois, Iowa, Minnesota and Washington 
(especially on Snyder). It was not reported on dewberry. It was found on 
loganberry in Washington and Oregon. 


Leaf spot caused by Septoria rubi Westd. 


It is probable that this disease is more common on blackberry than on 
raspberry but is of so little importance that it is not thought worth while to 
report it. For this reason, no doubt, only five states, New Jersey, Texas, Ohio, 
Minnesota and Iowa sent in reports. Washington reported the disease on logan- 
berry. It was reported on wild dewberry from West Virginia. 
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Other diseases. 


Crown gall caused by Bacterium tumefaciens Sm. & Towns. is considered 
the limiting factor in the growing of blackberries in Wisconsin. In one 
planting 10% of the plants were killed. Also reported from Ohio, Illinois 
(important), Texas, Michigan, Minnesota, Washington and Qregon. This disease 
is also reported on loganberry from Washington. 

Mushroom root rot caused by Armillaria mellea Vahl. was reported from 
Washington. 

Cane blight caused by Leptosphaeria coniothyrium (Fcekl.) Sacc. was 
reported on on blackberry from Ohio and Washington. 

Spur blight caused by “Mycosphaerella rubina rubina (Pk.) Jacz. was reported 
from Washington on loganberry and from Minnesota on blackberry. 

Double blossom caused by Fusarium rubi Wint. was reported on dewberry 
from New J Jersey. 

A crown rot, cause unknown, was reported by Barss from Oregon on logan- 
berries. Severe in scattered plantings causing death of one-third of plants in 
a few instances. 

Winter injury was reported « as quite serious to blackberry and loganterry 
in Washington. In some cases there was a total loss of the blackberries and in 
the Puyallup district 5-25% ee was recorded by Heald and Dana. Evergreen 
Was very severely affected. Injury to the loganberry was also very serious. 

Gray mold rot caused by Totrytis sp. was found by inspectors of the 
Bureau of Markets on dewberries in 16 cars from North Carolina, the decay in 5 
cars ranging from 25-45% and in 11 cars from 4-20%, with an average for all cars 
of 19%. 

Rhizopus rot caused by Rhizopus sp. was present in 6 cars of dewberries 
shipped from North Carolina, the decay averaging 23%. 


DISEASES OF SUB-TROPICAL FRUITS 


CITRUS 


Canker caused by Bacterium citri (Hasse) Jehle 


The following summary of present and past conditions of the citrus canker 
in Florida shows that this disease is at present under complete control. An 
outbreak was discovered in July of the past year near Boynton (539 trees) but 
has been completely eradicated. 


Citrus canker eradication work. Florida State Plant Roard cooperating 
with the Bureau of Plant Industry for quarter ending December 40, 
1920 (The Quarterly Bulletin Fla. St. Pl. Ba. §: 127-128 


1921.) 
Ugtrus-erove “tress iInseec ted...) os tee. en wee coe Ce ee ee ar 223,388 
Citrus nursery trees inepeared udu. ioe een Se ee 15,641, _ 
AMSPCCLOTS CHPLOVEOsovomnicis Ws sae ‘ BR ieee Re ee) 
Total properties showing active cemiien Mert eee eerace enter Pe a 
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Yateal properties’ showing infection... 60. 6is2. 0.00000. 6) 
Grove trees found infected. )....... PRNa ah iataae ale whale tan 6) 
Namseny trees Pound ANPeC ted. 6. yeas dbase wanda ey de ) 
Counties in which active infections were found...... ¢) 


General summary of citrus canker eradication work in Plorida since 
beginning cof eradication campaign. 


Florida counties in which canker has been found..... 22 
Grove trees found infected since WES SARS PUL Oy mia as 14,267 
Nursery trees found infected since May, 1914........ ee 
Number of properties infected to December ZO MSCs A 


Properties declared no longer “danger centers"...... AT 
Properties still classed as "infected" December 31, 1920. if 


Table 40. Number of grove trees found infected with canker, per month, 
Since the work began in May of 1914. 


re are serena tas nan >=-sesi-tapstfnnssrahtondstansasana- se USionrsp-asnssapsiaspnwngi= 


1914 2915 eG eye TOM a ONG 3 GIG 6s  :1920 
Ree tole ian, 306: Jan. 86: Jan. 14: Jan. 0: Jan. 6; Jan. = © 
June 160: Feb. 165: Feb. 21: Feb. 4: Feb. Heeb —O. Feb.) 9 ae 
July 275: Mar. AAA: Mar. 49: Mer. 9: Mar. eoiiiare 9 lj Maral ae 
Aug. 1313: Apr. 408: Apr. 49: Apr. 169: Apr. 2: Apr. 1 Apr: 0) 
Sept. 767: May 1042: May 335: May 52: May 1: May 1: May @) 
Oct. 565: June 772: June Eno uae AS. dune 10s dune O; June 0 
Bee oily Gl: July 349: July 39: July 0: July 0: July 4539 
Deo. 366: Aug. 1345: Aug. 219: Aug. 30: Aug. O: Aug. Te (Nbr, 1 

pusepe, (OG-45ept., led Sept, ~6: Sept: 0: Sept. O: Sept. 0 
Ott. ela: Ott. ASL: Oct. Pe Xoghes Ose. QO: Oct. ) 
: Nov, A94: Nov. 141: Nov. 1: Nov. O; Nov. O: Nov. 0 
poets eoO7 Dec. 27: Dec. 1; Dec. O: Dec. O: Dec. 0 
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Citrus canker also occurred in Texas in 1920, but at present this disease 
is under complete control throughout the entire South and only occasional local 
outbreaks may be expected in the future. Z 

The following report on canker in the Philippines and elsewhere in the 
Orient was kindly furnished by H. Atherton Lee: 


"This disease is universally distributed throughout 
Japan, China, Formosa, the Philippines, and had been 
reported to me by Dr. Yates from Borneo and Dr, Hartley 
from Java, The literature, of course, reports the disease 
from Australia. It is not serious in Japan, China, Formosa, 
or in the Philippines inasmuch as the varieties grown are 
largely resistant species. Occasionally, in a dooryard tree, 
a susceptible variety will be partially defoliated and the 
fruit badly blemished.” 
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Melanose caused by Phomopeis citri Fawcett. 


This disease was reported by J. R. Winston, United States Department of 
Agriculture, on grapefruit and oranges in Florida as moderate on the former 
fruit and moderate to abundant on the latter. It was estimated that 10% of 
the grapefruit and 20% of the orange crop was injured. This, according to 
Winston, would amount to a loss of about $250,000 and $1,000,000 to grapefruit 
and oranges. The accompanying map shows the places where the disease was worst 
in 1920. 

H. Atherton Lee reported as follows on Melanose: ~ 


"I observed this disease caused by Phomopsis citri 
only in Japan upon the Unshiu varieties and Pummelo 
varieties. It is very serious in Japan, often causing 
defoliation. Japanese growers report that it is easily 
prevented by spraying. It was not observed by me in 
China, Formosa, or in the Philippines." 
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Fig. 16. Areas where melanose of-orange was serious in Florida in 1920 
according to J. R. Winston. The disease was also bad on grapefruit in these 
same areas, . 


Wither tip or anthracnose attributed to Colletotrichum 
gloeosporioides Penz. 


Wither tip and anthracnose were reported from the east coast of Florida 
by J. R. Winston who estimated about $25,000 loss to grapefruit. According to 
him, copper sprays applied in the fall usually give negative results. 

H. Atherton Lee reports having observed this disease on grapefruit and 
sweet orange trees in the Philippines, but never causing serious injury. — 
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Fig. 17. Anthracnose of erapefruit, occurrence 1920 according to J. R. 
Winston. 


Withertip of limes caused by Gloeosporium limetticolum Clausen 


About the average amount of lime withertip occurred in Florida in 1920, 
according to J. R. Winston, who estimated about 30% of the trees injured. The 
disease occurs for the most part on the Key or Mexican varieties. This disease 
has been observed in the Philippines, Japan and China, by H. Atherton Lee, 


tut as limes are not commercially important in those countries the disease is 
not serious. 
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! Fig. 18. Withertip a aeee in Florida. Shades areas indicate regions 
_wWhere the disease was most severe in 1920 according to J. R. Winston 
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Citrus scab caused by Cladosporium citri Massee. 


The information on scab in Alabama and Florida was supplied by H. R. 
Fulton and J. R. Winston. 

In Florida scab was of moderate prevalence but it is annually becoming 
more widespread. In 1920 it probably injured nearly 20% of the crop of Florida 
grapefruit, resulting in a loss that may be placed at $500,000. When copper 
sprays were applied in the spring, thoroughly and at the right time, the results i 
were excellent. Winston mentions the grapefruit.variety Hell as very suscepti- 
ble, the Royal and Triumph apparently a While other varieties are 
moderately susceptible. 

In Alabama Fulton reported scab as more prevalent than during previous 
years on grapefruit and Satsuma oranges in Mobile and Paldwin Counties. Ten ; 
percent of the grapefruit, which are not very important commercially, were ~ i, 
affected, and $50,000 loss to Satsumas was estimated. Copper sprays in the spring © 
gave favorable results. 


Fig. 19. Areas in Florida, and in Mobile and Ealdwin Sounties, Alabama, 
where Citrus scab on grapefruit and Satsuma is usually very serious. The 
disease occurs, however, throughout the entire citrus belt cf Florida. 


Stem erd rot caused by Phomopsis citri Fawcett and 
Diplodia natalensis Ev. 


Stem end rot occurred throughout the entire citrus belt of Florida causing 
heavy losses to toth oranges ($2,000,000) and grapefruit (%250,000). It was 
Considerably above the average in prevalence according to Winston. No varieties 
seem to be resistant. 
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It was noted by inspectors of the Bureau of Markets on citrus in two cars 
from California, the decay ranging from 10-40%, and fruit in hl cars from Florida 
showed decay ranging from 1~3%. 


Blue moid rot caused by Penicillium sp. 
Table 41. Losses from blue mold rot of citrus fruits caused by 


Penicillium sp., as shown by examination cf cars at destination by inspectors 
of the Bureau of Markets 


Origin of ; : ce eS = 0: Seana ee 

shipment :No.cars:Percent: :No.cars:Percent: :Mo.cars:Percent; : No,cars; Percent 
iMate 6. ot, «<owath > .ret) .:wicth «2 rot z;with =: ret 
decay __: ;:decay :3decay : ::deca 


Granges **  Gangerines ae Grapefruit ~' Lemons 


Flerida : ae 50-55 bt Mie Bee se: (A 8 BA isis ; 


are ke OreO 5 : pa Qe une hes ae 
‘At dee As ais : rite Ses i. deeds 
2 Gi 2 AWe-9o2 é giegol.. « tAveds: cs 
Balifornia : 2 + 55-65. 2: : Tad dan ORs Sus fk A ee 
ey cn ee : ne : 2 8: 25-45 
eG: us d=24 2: “2 hae : SH 1 ri lens 
2 AOE ot aye 7 es : 25 ; ce BUSI > Aw. 13 
: A a : ae = : 50-65 
: 3 3% : =A : cic a 2-15 
: ; 38 2 Be : 18 Av.14 
Unsnown : ; a ; : oie oo Sa 
Mert eer, =: 920 2 av. 8:s 44; 10: 356 + Av.10:: 211 : ay. 1B 
3 2 if : cress Bens pe : 


Other diceases. 


Foot rot rot of orange (cause undetermined) was reported by Winston from 
Florida as very prevalent in old seedling groves. The removal of affected parts 
seems to give results but it is usually not worth the cost of the operation. 
According to Winston sweet oranges are very susceptible, rough lemon and 
Grapefruit are susceptible, and sour oranges are Bpps Ponty immune. <A foot rot 
Was reported by H. Atherton Lee as follows: 


"This disease has been observed in the Philippines, 
in China and in Japan. Next to psorosis, it is probably 
the worst disease of citrus trees in oriental countries. 
I observed it most seriously on seedling trees of the 
“sweet orange and trees budded upon sweet orange stock." 
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Anmoniated fruit-dieback (cause undetermined) occurred throughout the 
entire citrus belt of lorida in average amounts. Winston reports good results 
with application of copper sulphate to the soil. 

Gummosis was reported by J. G. Brown, causing 1/4 to 1% loss in Arizona. 


H. Atherton Lee, Mycologist of the Bureau of Science, Philippine Islands, 
has furnished the following data concerning a number of diseases of citrus fruits 
in the Orient and especially the Philippines: 


Pink disease caused by Corticium salmonicolor: | 
"This disease has been observed by me in the : 

Philippines and Formosa. I did not see it in China q 
nor in Jepan. It is very serious in the highly culti- 
vated groves but is not found so commonly in the groves 3 
which are uncared for. In orchards where preventive 
measures are not practiced,. this disease can be much 
more serious than psorosis. The control of the disease 
is very simple, however, and therefore need not be 
regarded as seriously as psorosis, foot rot, or bark rot.- ¢ 
Pink disease is also serious on cacao, coffee, rubber, 
acacias and many other economic host plants." 
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Psorosis or California scaly bark: 
"This disease nas been observed in Ikiriki, Japan, ~ 

upon what is known in that country as the ‘dai dai', a 

form of Citrus aurantium. It was also observed in Guam . . 

upon a tree of the sweet orange, Citrus sinensis. There 3 bs 

occurs on Iwzon and throughout Scuth China, a disease 

which resembles very much psorosis and I am of the 

opinion that it is the same. Psorosis therefore is 

universally distributed throughout the Orient and 

oriental tropical countries. The disease is very serious 

and is the principal limiting factor to citrus production 

in South China and the Philippines." (First report) 


Florida scaly bark or nail head rust: 

"This disease has been found in the Philippines upon 
trees of the sweet orange, Citrus sinensis, but does very 
little injury. I did not see it in China or Japan." 


Dry rok: 
"This disease has been found in the Philippines, China, 

Formosa, and Japan. We have shown by -isolation and 

inoculation experiments that it is due to a fungus and a 

later report will appear. It causes- the: fruit to become 

dry on the inside similar to the drying of fruits described 

by Shamel in the Journal of Heredity. . We examined some of 

Shanel's fruits, however, and did not find the organism and 

we regard his trouble as entirely different from ours although 

the results are the same in both cases, The dry rot is not 

visible externally but. makes ‘the fruit entirely worthless for 

eating. The disease in nature affects a large percentage of 

fruits and consequently is very serious especially in the 

Philippines." (First report) 
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Bark rot: 

"This disease has been observed upon trees of the 
mandarin orange, Citrus nobilis. It is very serious in 
the Philippines, ranking “next to vsoresis and foot rot in 
importance, Jt is also found in China. This disease was 
also found in the southern part of Japan on trees of the 
Unshiu varieties, Citrus nobilis var. unshiu (Satsuma). 

It is quite serious in southern Japan affecting for the 

- most part the older trees and frequently causing the 
-Geath of the old trees. There is some possibility that 
this is the same disease described from South Africa as 


due to Diplodia natalensis, but I have not had opportunity 
to corroborate my opinion." 


Mottled leaf: 

"IT have never observed this aieeace upon seédling trees 
in the Philippines, nor upon plants on Citrus nobilis stock 
in China, nor upon Diants on Citrus trifoliata stock in Japan. 
Such stocks are the ones generally used for propagating in 
these countries. In the Philippines, however, it is very 
serious upon trees dudded upon pummelo stock. It causes no 
extensive injury inasmuch as seedling trees are grown for 
the most part.” 


Greasy spot: . 

was disease I observed very commonly in Japan, the 
Philippines and China. In Japan it was occasionally very 
serious, causing partial defoliation of the tree." 


Brown rot of lemons caused by Pythiacystis citrophthora Sm, & Sm. was 
found by inspectors of the Bureau of Markets in lemons in two cars shipped from 
California, the decay ranging from 5~19%. Ten cars of Italian lemons showed 
decay from 2-12%, . 
Center rot of lemons caused by Alternaria-sp. Was present in Jl cars from © 
California, the average decay about 10%. The lemons in six cars from Italy 
showed decay from 4-55% e a probable average of 18%. 


BANANA 


Wilt caused by Fusarium cubense EFS. The following report on this 
disease in the Philippines was furnished us by H. Atherton Lee: 


"This disease was found in Laguna and Batangas 
provinces in June of this year. It had not been 
previously reported in any place in the Philippines. 
It is sporadic in occurrence and will affect one 
plantation and escape many nearby plantations of the 
same susceptible variety. Affected plantations are 
not numerous but are very ceriously hit when once 

affected. The disease attacks, in our experience, 
only the Latundan variety which is the most popular 
variety in central Luzon. This is the only variety 
we have found susceptible." 
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Heart rot, cause unknown. H. Atherton Lee has furnished the following 
report on this disease as it occurs in the Philippines: 


"This disease is a rotting of the terminal bud which 
extends down through the central cylinder causing it to 
become black and having a disagreeable saline odor. This 
disease I have not seen described as yet from other 
countries. It is quite common but does not cause extensive 
injury.. The pseudostem may be cut off below the limits of 
infection and new suckers arising are usually free from the 
disease. We have found it in practically all provinces of 
Luzon where bananas are grown." 


Rhizopus rot causéd by Rhizopus sp. was present on bananas in 40 cars of 
the 133 cars examined by the inspectors of the Bureau of Markets: From 2-5% 
decay was noted on bananas in four cars from Central America, peek 2% 
in Mexican bananas in two cars, and about 1-37% in bananas in thirty-four cars 
of unknown origin. 


PINEAPPLE 


Rot_oauscd by Thielaviopsis Sp.: 


"This disease is very generally @istributed where 
pineapples are grown in the Philippines. We have found 
Thielaviopsis on the fruits, leaves, and suckers. [In the 
total, it produces an immensé amount of loss which it is 
impossible to paesenb in any definite estimate." 

--~H. Atherton Lee. 


Wilt, cause ssaenomeaaase 

"This disease we have found only in the province of 
Bataan, P. I., on a single. plantation. The disease is 
found only on Hawaiian varieties, and native plantings are 
either resistant or have not been infected. We have made a 
very extensive field survey for this disease and find it-in 
only this one locality. The evidence would indicate that the 
disease was of recent introduction and has not yet been 
distributed throughout the provinces. Upon the one plantation 
where the disease was found, the loss was fairly severe." 
--H. Atherton Lee. 


FIG. 


Rust caused by Physopella fici (Cast.) arth. (Uredo fici Cast.) was 
reported from Texas by Taubenhaus but was considered unimportant. 

Anthracnose caused by Glomerellea cingulata (Stoneman) Sp. & von S. was 
reported from Texas as an unimportant disease this season. 

Canker caused by Macrophoma fici was reported from Texas. 
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DISZASES OF NUTS 


oa ee SSS 


PECAN 


Scab caused by Fusicladium effusum Wint. 


This disease was extremely serious in the Mississippi pecan groves 
according to Neal. It was more prévalent than last year and worse than usual. 
It is especially severe on the coast but is increasing in other parts of the 
state. The disease was first observed at Odean Springs on May 20, and at that 
time was very abundant. Delmos, Schley, Van Deman and Pabst varieties were 
severely infected. The last named variety was supposed to be immune. A loss 
of 25% of the crop is estimated by Neal. The disease caused scabby nuts with 
premature falling. 


Powdery mildew caused by Microsphaera alni (Wal.) Salm. 


This disease was common in Mississippi in various parts of the state 
but the losses were negligible. 


Other diseases: 


Crown gal] caused by Bacterium tumefaciens Sm. & Towns. was reported 
from Mississippi (Centerville). The growers state that the disease originated 
in the nursery. : 

Blight caused by Phyllosticta caryae Pk. was reported from one county in 
Mississippi. 

Die-back caused by various fungi, including Colletotrichum and Alternaria, 
Was reported from Arizona. 

Rosette, cause unknown, was observed in Mississippi but was not considered 
serious. 

Black pit, cause unknown, was reported from Mississippi. 


WALNUT and BUTTERNUT 


Leaf spot caused by Marssonia juglandis (Lib.) EF. Magnus was reported as 
Causing a 5% loss in BEOWE) O10 was also unusually scrious on black walnut and 
butternut in Illinois and central Indiana. This is protably the most serious 
disease of these nuts, since it often causes an early defoliation. 

Crown gall caused by Bacterium tumefaciens Sm. & Towns. was reported as 
heavily infecting walnuts in perts of California. 

Bacterial blight of English walnut caused by Bacterium juglandis was 
reported by Barss as “common and troublesome throughout western Oregon. In 
some Cases as high as 50-75% of crop rendered worthless, but the gencral damage 
May not have exceeded 25%. No iumane sorts yet discovered and no control know 

Winter injury caused serious losses in Washington and Oregon to Englis 
Walnuts. Wost of the trees were killed back to a few tranches, according to 
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Heald and Dana. In Oregon it was very serious to walnuts planted on low lands. 
See also special report of D. F. Fisher “under apple winter injury, pages 5A-56. 


COCOANUT 


Bud rot was reported from the Philippines by H. Atherton Lee as follows: 


"This disease is very widespread and there are numerous 
“complaints of injury. Bud rot is reported from all the 
largest islands of the Philippines." 


Red ring, a serious disease of cocoanut palms in the West Indies, has 
been recentiy discovered in the Canal Zone and is causing some concern on 
account of its known destructive character. 


bess Plorenecc Hedges, 


Laboratory silage Pathology, 
+ 3+ Department of rieulturc 
Washington, D. 0. - - . 


